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Great Lakes Water Quality Board
Report to the International Joint Commission

1981 Report on Great Lakes Water Quality

Presented November 1981

Cleveland, Ohio

1981 REPORT ON GREAT LAKES WATER QUALITY
E R R A T A
page 50, Table 2.

Under the "Remarks" column, the entry for the Niagara Falls
STP should be changed to read: "One industry currently
discharging significant amounts of phosphorus to the
municipal treatment plant will be introducing a closed-loop
process in late 1982. This is expected to reduce excess
loading, so the municipal plant effluent will meet the
required phosphorus limit".

page 52, paragraph 3,

line 5.

Replace "are required" with "have been

implemented".

page 60, paragraph 3, line 1.

Replace "430" with "2,356".
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Preface

Article VII, Section 3 of the 1G78 Canada United States Great Lakes Water
Ouality Agreement stipulates:
The Commission shall make a full report to the Parties and to the
State and Provincial Governments no less frequently than
biennially corcerning progress toward the achievement of the
General and Specific Objectives including, as appropriate,

matters related to Annexes to this Agreement.

This 1981 report of the Great Lakes Water Quality Board is provided to assist
the Commission in fulfillment of that responsibility.
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Introduction

THE GREAT LAKES BASIN ECOSYSTEM
The 1978 Agreement is unique for its inclusion of the ecosystem concept.

In Article I, the Great Lakes Basin Ecosystem is defined as

The interacting components of air, land, water and living

organisms,

including man, within the drainage basin of the St.

Lawrence River at or upstream from the point at which this river
becomes the international boundary between Canada and the United
States.

Further in Article II, the Parties have agreed to a common purpose "to restore
and maintain the chemical, physical, and biological integrity of the waters of
the Great Lakes Basin Ecosystem." Clearly, the Agreement recognizes the Great
Lakes as a unique freshwater resource in interaction with and affected by the
land and air which surround it. Consistent with this perspective afforded by
the formal adoption of the ecosystem concept, the Board endeavours to report
to the Commission on the environmental quality of the lakes and the progress
of the jurisdictions in implementing programs and measures required by the
Agreement.
As a cautionary note, however, the Board would offer this observation.

The ecosystem concept is frequently a misused and misunderstood phrase.
Simply stated, it is a way of thinking which broadens man's understanding of
how he and his environment interact.

It is not a finite object, program, or

activity. While it provides the philosophical framework and scientific
rationale to grasp the notion that "everything in the basin is related to and
affects, to some degree, everything else in the basin", actual programs and
measures which are carried out by the responsible jurisdictions are based upon
the control or protection of specific uses of the water, the air, and the
land. The Board reviews and evaluates mandates and programs as they currently
exist.

Hence, the Board advises the Commission and the jurisdictions that

management of the Great Lakes within an ecosystem context is complex and
evolutionary. By reporting on the quality of the water, sediment, fish, and
biota of the Great Lakes, the Board provides the status of the environmental

quality of the lakes consistent with the ecosystem concept.

The Board does believe that management of the Great Lakes environmental
programs within an ecosystem concept is achievable and, indeed, progressing.
In reviewing the pollution problems of the lakes and the responses of the
jurisdictions in addressing those problems over the past decade, it becomes
apparent that both the problems and the responses occur at three distinct
levels: site-specific, lakewide, and systemwide. Traditionally, attention
has naturally focused on site-specific problems around the lakes, but with
more and improved scientific investigations, lakewide and systemwide problems
have

been better defined and the need to address them more apparent.

Significant steps in this direction have already been taken in dealing with
eutrophication, a lakewide problem for the lower Great Lakes. More recently,
with the widespread contamination of fish and sediments by toxic chemicals, a
systemwide problem has been identified. Such a problem underscores the need
for better coordination of responses not only among jurisdictions but also
among programs at the site-specific, lakewide, and systemwide levels.

Nowhere is this need so clear as when dealing with a systemwide use of a
particular lake resource such as the fishery. For example, a viable selfsustaining Great Lakes fishery is essential in order to provide for society's
need for wholesome food, recreation, employment and income, and a healthy
human environment. Such a fishery requires emphasis on water quality,
preservation of physical habitat, and elimination of impairments to fish
health. These are also the goals of pollution control agencies charged with

the restoration and preservation of the Great Lakes to ensure other desirable

uses of lake resources.

Clearly, resource management and environmental

interests must cooperate to achieve their respective goals and to ensure

compatible uses of Great Lakes resources.

With this report, the Board recommends a number of actions which it

believes will significantly assist the Parties and the jurisdictions to
achieve management of the Great Lakes within an ecosystem context.

ORGANIZATION OF REPORT
During 1980, the Board focused its attention on three issues: environmental quality of the lakes, control programs for toxic substances, and
progress toward fulfilling the obligations of the 1978 Great Lakes Water
Quality Agreement. Within this report, the Board highlights those programs
and issues which should be of the greatest interest to the Commission, the
jurisdictions, and the public.

Chapter 1 presents the Board's recomnendations regarding toxic substances
control programs, control of phosphorus inputs, specific areas of concern, the
pulp and paper industry, and resource conmitment.

Chapter 2 describes the environmental quality of the Great Lakes.

The

status of each lake is presented for the principal issues of eutrophication
and persistent toxic substances.
Also summarized are specific areas of
concern Within each lake basin.

Chapter 3 presents a detailed evaluation of toxic substances control

programs for the Great Lakes Basin.

Chapter 4 details phosphorus inputs and controls for municipal and

industrial point sources and for nonpoint land runoff.

Chapter 5 describes progress toward fulfilling the obligations of the 1978
Great Lakes Water Quality Agreement.
The supporting reports to the Board present an extensive array of

scientific and evaluative material which the reader is urged to review to gain
a better understanding of the rationale and justification for the Board's

recommendations.

The Appendices to the 1981 Report of the Board are:
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1.

11.
III.
IV.

V.

Phosphorus Inputs and Controls

Specific Areas of Concern
Agreement Progress
"Urban Drainage and Combined Sewer Overflows",
the Board.

a Task Force report to

Membership of the Board's Committees and Work Groups

Four additional reports also provide support for the 1981 Report of the Board:
1.
2.
3.

"Toxic Substances Control Programs in the Great Lakes Basin".

Report, with appendix, of the Toxic Substances Committee to the Board.

"Great Lakes Surveillance 1980 .

Report of the Surveillance Work

Group to the Water Quality Programs Committee of the Board.

"The Response of the Pulp and Paper Industry in the Great Lakes Basin
to Pollution Abatement Programs . Report of the Pulp and Paper Task

Force to the Water Quality Programs Committee of the Board.

4.

"1981 Annual Report.

Committee on the Assessment of Human Health

Effects of Great Lakes Water Quality."

A report presented jointly to

the Water Quality Board and the Science Advisory Board.

I . Recommendations

The following recommendations to the International Joint Commission are
derived from the Board's analysis of current Great Lakes environmental quality
and its evaluation of programs and measures called for in the 1978 Great Lakes

Water Quality Agreement.

The basis for these recommendations may be found

throughout the report and its appendices. Specific chapters and/or page
numbers are cited to assist the reader in locating the appropriate reference.

TOXIC SUBSTANCES
A detailed evaluation of programs to control toxic substances in the Great
Lakes Basin is presented in Chapter 3. The principal conclusion of the Board
is that there is no specific Great Lakes management strategy for directing the

toxic substances activities being carried out by the various jurisdictions

under diverse pieces of legislation. The Board believes this absence of
program integration and coordination has often led to fragmentation of
purpose, direction, and resources.

The Board attributes this critical state to a number of factors. Primary
among them are the absence of any priority or ranking of substances found in
the Great Lakes ecosystem which have the greatest potential to adversely

affect human and environmental health, and the lack of coordinated assessment

processes among Great Lakes jurisdictions with which to design plans of action
or control measures.

In order to restore and protect the unique Great Lakes resource, the Board

presents sixteen specific, program-oriented recommendations based on the
findings presented in Chapter 3. The Board believes that the adoption of
these recommendations by the Parties will permit not only an orderly
resolution or abatement of the threats to human and environmental health posed
by many toxic substances, but will also allow for a more effective and
efficient use of limited resources.

INFORMATION BASE
INVENTORIES
The Board finds that there is no consistent approach among the Great Lakes
jurisdictions in their development of chemical inventories, including for the
chemicals to be inventoried, the data required, and the frequency of updating.
Further, the sources and the types of inventory information which are available could be better publicized. Therefore, the Board recommends that the
Parties:
1.

Prepare a single priority list of toxic

substances in the Great Lakes Basin for which
inventory data must be developed, rank these

substances according to their potential environmental and human health effects, and periodically
update the list and the ranking.
2.

Periodically revise the schedule for inventory
completion, in order to reflect the priority list
of toxic substances and the need for continuing
inventories.

3.

Establish a centralized mechanism to identify all
inventory-related activities within the Great
Lakes Basin.

CHARACTERISTICS
The Board finds that a number of data systems collectively provide
information on the physical, chemical, and toxicological properties of
substances in order to meet the requirements of Annex 12 of the 1978
Agreement. The Board recommends that the Parties:
4.

Establish a centralized mechanism to identify
major compilations of characteristics related
data within the Great Lakes Basin.

The Board finds real limitations on the capability to develop required
toxicological data. Substantial progress has been made to establish what
toxicity data are required and how these data can be developed.

The Board

further finds that several screening tests, including structure-activity
correlations, are under development to provide an early warning about the
potential toxicity of chemical substances. The Board recommends that the
Parties:
5.

Develop a priority list of toxic substances of
significance for the Great Lakes Basin for which
characteristics data should be gathered, using
agreed upon test guidelines.

6.

Continue efforts to develop and use structure
activity correlations and other new screening
tests for toxic substances occurring in the Great
Lakes Basin.

ENVIRONMENTAL MEASUREMENTS
The Board finds that toxic substances monitoring programs operate as

autonomous
activitiesdetermined by the special mandates of the implementing
organizations, and that these programs place a severe strain on laboratory

capacities.

In order to reduce duplication of effort and to more effectively

utilize resources, the Board recompends that the Parties:
7.

Coordinate the monitoring and surveillance
programs among the various jurisdictions, in
order to support the Great Lakes International

r1

surveillance Plan and to respond to the require
ments of Annex 12 of the 1978 Great Lakes Water
Quality Agreement.

8.

Develop a joint priority list for toxic
substances that require immediate environmental
measurements.

Few research programs are directed toward the quantitative measurement of
the effects of exposure to ambient levels of toxic substances. In order to

set priorities and to assess hazard to humans and the environment, the Board

recommends that:
9.

Field monitoring and research activities be coordinated, in order to acquire the information
needed for priority setting and hazard assessment.

Few long-term studies on the impacts of ambient levels of toxic substances
on human health have been undertaken. In order to establish management and
control alternatives for these substances, the Board recommends that:
10.

Ecosystem studies of the transport, fate, and
effects of ambient levels of toxic substances in
the Great Lakes be encouraged.

The Board recognizes the need for data on the atmospheric deposition of
toxic substances in order to better assess hazard and develop effective
control strategies. The Board recommends that the Parties:
11.

Conduct joint field and research programs into

the atmospheric deposition of toxic substances,

in order to conduct scientific assessments and
refine control strategies.

HAZARD AND RISK ASSESSMENT

Adequate information on exposure concentrations is lacking for many toxic

Even with an increase in the use of
chemicals in the Great Lakes Basin.
relationships, the accuracy of hazard
tivity
structure-ac
and
tests
short-term

assessments is directly related to the quantity of exposure data available.
The Board recommends that:
12.

Activities in the areas of monitoring (surveillance), inventory preparation, short-term toxicity
testing, and epidemiology be intensified, fOr the
purpose of improving hazard assessment capability.

The assessment of hazard and risk
different in each jurisdiction in the
facilitate decisions to establish the
strategies, and present issues to the

posed by a toxic substance may be
Great Lakes Basin. In order to
acceptable level of risk, plan control
public, the Board recommends that the

jurisdictions:
13.

Share all available scientific data and their
scientific rationale for each assessment of
hazard and of risk.
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CONTROL PROGRAMS

Legislation exists to control the manufacture and use of toxic substances
in the Great Lakes Basin. However, development and implementation of programs
under the laws have been slow. The Board recommends that the Parties:
14.

Continue the commitment and the support necessary
to sustain and accelerate control programs to
solve the problems posed by the increasing number
of toxic substances.

The Board finds that no systematic evaluation of the effectiveness of

mechanisms to control atmospheric deposition has been undertaken. Further,
the adequacy of current legislative authority has not been investigated.
Therefore, the Board recommends that the Parties:
15.

Jointly develop a coordinated control strategy
for the atmospheric deposition of toxic
pollutants, and evaluate whether legislative
changes are required to address the problem of
atmospheric deposition to the Great Lakes.

The Board notes that there is no common definition of hazardous wastes
among the Great Lakes jurisdictions. The Board recommends that the Parties:
16.

Davelop a common definition of hazardous waste,
and develop compatible programs to ensure the
safe transport and disposal of hazardous wastes
among the jurisdictions.

PHOSPHORUS
The Board has for a number of years reported on the jurisdictions' efforts
to control phosphorus from municipal, industrial, and diffuse sources to slow
accelerated eutrophication of the Great Lakes. Chapter 4
Phosphorus Inputs
and Controls - summarizes those programs and progress.
A major highlight in this report is that efforts to remove phosphorus at

municipal treatment facilities in the Lower Lakes Basin has resulted in the

virtual achievement of an average phosphorus effluent limitation of 1.0 mg/L
at each facility, as called for in the 1972 Great Lakes Water Quality

Agreement.
The Board notes that this constitutes the achievement of a major
milestone for phosphorus control.
The Board notes that most municipal facilities in the Lower Lakes Basin

have now achieved an average phosphorus effluent concentration of 1.0 mg/L,
and that some facilities have even achieved an average concentration of 0.5
mg/L or less. Previously, the Board had reported that some of the largest
municipal sources of phosphorus into the Lower Lakes would not achieve the 1.0
mg/L goal until as late as 1986. The Board is pleased to report that
schedules were appropriately advanced and that phosphorus removal capability
will be in place and operational at these facilities no later than 1983.
Further, the Board is especially pleased to report that Detroit, Akron,
Rochester, and Syracuse are now achieving the effluent goal.

_ 8 _
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The Board notes, however, that a number of facilities have not yet
achieved the desired level of phosphorus removal (see Appendix I). When these

facilities achieve the 1.0 mg/L effluent limitation, further significant
reductions in phosphorus loads to the lakes will be effected. The Board
therefore urges the Commission to:
17.

Rah-emphasize to Governments the importance of
achieving the 1.0 mg/L phosphorus effluent
limitation at municipal sewage treatment plants
discharging more than 1 million gallons per day.

In previous reports, the Board has advocated detergent phosphorus
limitations for all Great Lakes jurisdictions. The Board continues to support
these measures.

Industries can also contribute significant loadings of phosphorus into
areas of the Great Lakes which have been impacted by nutrient enrichment. The
Board notes that most of the industrial loading of phosphorus comes from a few
large sourCes. Therefore, in the development of cost-effective phosphorus

management strategies for particular areas of the Great Lakes, controls on

industrial inputs of phosphorus should be considered.

The Board notes that, for the Lake Erie Basin, when municipal point source
control programs are completely in place, municipal inputs will contribute
only 20% of the phosphorus load to the lake. Nonpoint sources, primarily
runoff from agricultural land in the western basin of Lake Erie, will account
for 60% of the phosphorus input. Successful demonstration programs have been
undertaken by the jurisdictions to develop cost-effective soil-conservation

and land-runoff control measures. The Board encourages their continuation, in
order to reduce the nonpoint loading of phosphorus and other pollutants to the
lake.

AREAS OF CONCERN
There are certain localized areas in the Great Lakes Basin where environmental quality is severely degraded. Although these areas constitute only a
relatively small portion of the total area of the basin, they contain a large
percentage of the basin's population and industry and are concentrated loading
points for many pollutants.
With this report, the Board initiates a more comprehensive procedure to
describe and evaluate those localized areas of concern within the lake system
which require special attention by the jurisdictions.
Toprovide an ecosystem
perspective, each area of concern is established, based on all available
environmental quality data (sediment, biota, and water), and each area is

evaluated with uniform criteria.

In this report, the Board has identified 39 areas of concern. A brief
description and the justification for the classification of each may be found
in Chapter 2; details are given in Appendix II.

In consideration of the information compiled for each area of concern, and
in consideration of the limited resources available to formulate management
plans to correct identified sources of pollution, the Water Quality Board
recommends that:
18.

The Governments place top priority on the cleanup
of each area of concern.

AGREEMENT PROGRESS
PULP AND PAPER
In reporting on the progress of remedial measures to control industrial
sources, the Board has complemented its examination of jurisdictional programs
by reviewing pollution control activities of specific industrial sectors. The
Board will continue this practice in the future.

In 1977, the Board examined the pulp and paper, iron and steel, and
petrochemical industries. For this year's report, a further review of the
pulp and paper industry was undertaken.
The Board is pleased to report that the pulp and paper industry as a whole
has made significant progress in reducing loadings of such conventional
pollutants as BOD and suspended solids into the Great Lakes. Some pulp and
paper mills, however, still contribute to water quality problems in identified
areas of concern.
While reduced loadings for conventional pollutants have been achieved, the
Board notes that persistent toxic substances require further attention,

especially in light of the development of new technology to eliminate or abate
their release. Accordingly, the Board recommends that:
19.

Jurisdictions continue with regulatory initiatives
to reduce loadings of conventional pollutants, and
control technologies be applied to abate or
eliminate releases of toxic pollutants associated
with pulp and paper production, particularly those
which are persistent or which bioaccumulate.

Specific recommendations which the Board commends to the Commission
concerning this industrial category may be found in Chapter 5, page 58.
Board intends to report on other industrial sectors in future reports.

The

FUNDING

Since the signing of the first Great Lakes Water Quality Agreement in
1972, considerable progress has been made to restore, preserve, and enhance
the quality of the Great Lakes ecosystem. The basis of the 1978 Agreement is
knowledge about this ecosystem.

The information base which has been developed

has proven invaluable in establishing programs and priorioties to provide
cost-effective solutions to issues and to achieve the goals of the Agreement.
The Board wishes to acknowledge and commend the Parties for the substantial
progress made to date in implementing the programs called for in the Agreement.
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Progress, however, is dependent on the continuation of these programs and
activities. The Board is keeniy aware that maintenance of current Great Lakes
programs, and of new initiatives as issues become better defined, requires
resources over and above those conmitted to other domestic environmentai
programs. The Board aTso recognizes the current economic constraints and
resource demands which aTT jurisdictions are experiencing. To achieve the
goais of the Agreement, resources must be committed in a cost-effective manner
to the priority Great Lakes issues which the Board has identified in this and
in past reports. The Board therefore recommends that the Parties:
20.

Maintain their resource commitments in support of
the specific programs and measures stipulated in
the 1978 Great Lakes Water Quality Agreement.

- 11 _

2. Environmental Quality of the Great Lakes

Environmental measurements are made each year in the Great Lakes to assess

compliance with the general and specific objectives of the 1978 Water Quality

Agreement, to evaluate the effectiveness of remedial programs, and to
anticipate whenever possible the changing trends in water quality and the
emergence of new problems. Pollution problems and the responses of jurisdictions occur at three distinct levels: site specific, lakewide, and
systemwide.
This chapter describes the environmental quality of the Great Lakes.

status of each lake is presented for the principal

issues

The

of eutrophication

and persistent toxic substances. Also sumnarized are specific areas of
concern within each lake basin. Details about the environmental status of the
Great Lakes are contained in the report of the Surveillance Work Group, "Great
Lakes Surveillance 1980". Details about each particular area of concern are
provided in Appendix II.

AREAS OF CONCERN
In previous reports, the Water Quality Board reported on "problem areas"
in the Great Lakes Basin. A problem area was any locality where Agreement
objectives were exceeded or desired water uses c0uld not be achieved.
However, the problem area approach lacked a consistent assessment of the
problems and usually relied only on water quality data. To provide an
ecosystem perspective, the Water Quality Board has initiated a process to
establish areas of concern" based on environmental quality data (sediments,
biota, and water) and to evaluate these areas with uniform criteria.
The description and evaluation of an area of concern provides a more
complete perspective on the issue. Available environmental data - fish,

sediment, and water - are used to provide as complete a description as
possible for each area. The 1978 Agreement objectives, along with jurisdictional standards, criteria, and guidelines, provide the basis for review
and evaluation of these data. To the extent possible, the Board has
established the human health and environmental significance of the observed
ecosystem quality, and has established cause effect relationship between these
conditions and the sources of environmental insult. This leads to a description of regulatory and remedial measures required to restore ecosystem
integrity.
The Board employed a set of guidelines to select and evaluate each area of
concern. The Board's guidelines consider which Agreement objectives or jurisdictional values are violated; the magnitude, persistence, and geographic
extent of the violation; and the age of the data. The guidelines further
consider which uses are impacted, whether the violation is related to current
discharges, and whether there are any transboundary implications.

Coupled

with its professional judgment, the Board has classified areas of concern into
two categories:

_ 13 _

1.

A Class "A" designation is assigned to those areas exhibiting

2.

A Class "B" designation is assigned to those areas exhibiting
environmental degradation, where uses may be impaired.

significant environmental degradation, where impairment of beneficial
uses is severe.

It is recognized that the classification for any specific area is subject
to change as knowledge about processes within that locale increases or as the
environmental problem responds to remedial measures. The specific guidelines
used to evaluate the technical information for each area of concern are
provided in Appendix II to this report, along with the relevant data which
were used to make the classification.
The Board is sensitive to the concern that any classification may be
construed as tacit approval to abandon remedial actions in one area vis a vis
another.

Wherever an Agreement objective or jurisdictional value is exceeded,

there is a potential or real threat to public health, impairment of water use,

or deleterious impact on the lake or its denizens, and corrective measures are

required. The Board unequivocally states that all identified areas should be
matters of jurisdictional attention. Because of the highly toxic and,
therefore, human-health-related problems associated with some areas, and

because of limited financial resources, the Board believes that classification
is necessary to assist the jurisdictions in their respective environmental

management programs.

LAKEWIDE AND SYSTEMWIDE PROBLEMS
Environmental quality problems are not, however, always confined to
discrete local areas, but may affect the whole lake (lakewide) or the entire

Great Lakes (systemwide).

Most organic contaminants, because of their diffuse input (e.g. atmo
spheric) and because of their persistence, have become basinwide problems.
Because of the widespread usage of pesticides such as DDT and herbicides, and
organochlorines such as PCB, there is a strong tendency for these contaminants
to cause systemwide problems. For example, in 1978 the Water Quality Board
notified the International Joint Commission of the presence of dioxin
(2,3,7,8-TCDD), a highly toxic organic contaminant, in fish in Saginaw Bay.

Follow-up studies examining dioxin levels in the eggs of herring gulls found
TCDD levels between 9-14 ng/kg in Lakes Superior, Huron, Erie, and Michigan.
Elevated levels were found in eggs from gull colonies in Saginaw Bay (43-86
ng/kg) and from colonies throughout Lake Ontario (44 68 ng/kg). These
elevated levels are considered to be the result of historic releases in that
2,3,7,8 TCDD levels in Lake Ontario herring gulls have decreased from more
than 700 ng/kg in 1971 to 68 ng/kg in 1980.
In response to the presence of numerous persistent organic contaminants in

the Great Lakes ecosystem, studies have

been undertaken to assess the asso-

ciated hazard and risk to human health and the environment. One result is the
development of action levels by the United States Food and Drug Administration
and of health protection guidelines by the Canada Department of National
Health and Welfare, regarding the commercial sale of fish containing such

-14..

In addition,
contaminants as DDT, PCB, mirex, toxaphene, and 2,3,7,8 TCDD.
fish
issued
have
ns
jurisdictio
for the protection of human health, several

consumption advisories.

Further, the 1978 Great Lakes Water Quality Agreement

contains specific objectives regarding the maximum contaminant level in fish.

Appropriate reference is made to these values in the discussion below on the
environmental quality of the Great Lakes.

The Governments of Canada and the United States have designed legislation
to deal with such systemwide issues as noted in Chapter 3 of this report. The
lakes, however, because of their unique characteristics, have responded in
their own individual manner as is noted in the following lake-by-lake review.

LAKE MICHIGAN
CONTAMINANTS

DDT and its metabolites were identified as contaminants in the Great lakes
in the mid-1960 s, with DDT contamination being particularly high in Lake
Michigan. Persistent organic contaminants remain a major environmental
concern in the Lake Michigan Basin, in spite of substantial progress to reduce
inputs to the lake.

Levels of DDT in bloater chubs collected in the autumn off Saugatuck,
Michigan have declined more than 90% between 1969 and 1980. Similar trends
have been observed in coho salmon and lake trout collected between 1969 and
1976, and in herring gull eggs collected between 1971 and 1980. These
declines demonstrate the rapid response throughout the biological system to
the ban on the use of DDT, which went into effect during 1970.
An estimated 80 to 90% of the PCB reaching Lake Michigan comes by way of '
the atmosphere. PCB enters the atmosphere when materials containing this
substance are incinerated or when they escape from landfills via volatization.

In addition, the very

highconcentration of PCB in the sediment at

Waukegan Harbor is a source for contamination to the lake. In response to
controls on the manufacture, use, and disposal of PCB, levels in fish are
declining, but the lack of quality assurance places in doubt the confirmation
of any downward trend. Details are given in the 1980 report of the
Surveillance Work Group.
In spite of the ban on the use of dieldrin, levels in fish populations
(coho salmon and lake trout) and herring gull eggs have not decreased, and
concentrations have increased in bloater chubs. Reasons for the delayed
response to controls warrant further research with regard to the role of

dieldrin in the Great Lakes ecosystem.

A major concern of the fisheries in Lake Michigan is that very few

naturally produced lake trout have been found for over a decade. It has been
suggested that toxic substances such as DDT and PCB adversely affect the lake
trout reproduction. Recent studies found that cumulative mortality of lake
trout fry exposed to simulated Lake Michigan levels of PCB and DDT for six
months was twice that of unexposed fry. Although several factors probably

contributed to the lack of natural reproduction, levels of PCB and DDT in the

mid-1970's were sufficient to reduce survival of any fry produced in the
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lake. The added exposure of the fry to other toxic substances known to be
present in the lake could have further reduced survival. This example

illustrates the Board's concern that an ecosystem approach be used, because of

the interactive nature of water quality and resource management.

EUTROPHICATION
Phosphorus is considered to be the principal nutrient controlling eutro
phication in Lake Michigan. Between 1976 and 1977, the total phosphorus
concentration decreased by 2.4 pg/L (more than 30%) in the open waters of
the southern basin. This sudden and dramatic change was accompanied by
improvements in all other indicators of trophic status: phytoplankton
populations decreased and species shifted toward oligotrophic forms, the water
clarity increased, and chlorophyll concentrations decreased. Data from the
Chicago South Water Filtration Plant confirmed the improvement and indicated
that improved conditions persisted through 1979. During 1980, however,
phosphorus concentrations began to go back up but did not approach pre-1977
levels.
It is believed that a large portion of the observed changes is associated
with the severe winter conditions that occurred between 1976 and 1979. The
increase in phosphorus concentration in 1980 may be associated with the mild
winter of 1979 1980. Close examination of past data indicates that similar
rapid changes have occurred many times and in other Takes as well. This
strongly suggests that natural processes, especially ice cover, may play an
important role in determining average annual changes in open-water nutrient
concentrations.
AREAS OF CONCERN
CLASS "A"

The Water Quality Board has identified four Class "A" areas of concern in
the Lake Michigan Basin: the Fox River/Southern Green Bay, Milwaukee Estuary,
Naukegan Harbor, and the Grand Calumet River and Indiana Harbor Canal. A
brief description of the environmental problems encountered in these areas is
given below.

Fox River/Southern Green
the river mouth in Green
are present in both fish
recreational contact use

Bay, Wisconsin. Sediments in the Fox River near
Bay are heavily polluted. Industrial chemicals
and waters. The area fishery is impaired, and
of the water is restricted.

Milwaukee Estuary, Wisconsin. The Milwaukee Estuary, including Milwaukee
Harbor and the inflowing tributaries (Milwaukee River, Menominee River,
and Kinnickinnic River), contain sediments polluted with PCB and metals,

fish contaminated with PCB and DDT, and degraded water quality with
respect to metals such as zinc, cadmium, and mercury. The fishery is
impaired.
Naukegan Harbor, Illinois.

PCB contamination of Waukegan Harbor has

impacted the area fishery; signs have been posted warning the public not

to eat fish caught in the harbor. Because of restrictions on the dredging
and disposal of contaminated sediments, restrictions have been imposed on
navigation.
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Grand Calumet River and Indiana Harbor Canal,

Indiana.

Many years of

heavy industrial development along the Grand Calumet River and Indiana

Harbor Canal has rendered the area fishery nonexistent. Recreational use
is severely restricted:
Hammond Beach is permanently closed; other area
beaches are often closed, especially after storms and, recently, Chicago

beaches have

also been occasionally closed.

The Chicago public water

intake is at times adversely affected. Restrictions on dredging and
disposal of contaminated sediments have resulted in restrictions on

dredging for navigation.

CLASS "B"

A brief sumnary of the environmental problems encountered in

these areas is given below.

Manistique River, Michigan. Sediments are contaminated with PCB as the
result of past discharges from paper mills. The extent to which fish have
been affected is being investigated.
Menominee River, Michigan-Wisconsin.

Sediments and water in the lower

Menominee River are heavily contaminated with arsenic. Fish contain
elevated levels of mercury, PCB, and DDT. Dredging for navigational
purposes is restricted, since special dredging and disposal methods are
required to deal safely with the arsenic-contaminated sediments and
associated water.

Sheboygan, Wisconsin. Because of heavy PCB contamination, the area
fishery is degraded. Restrictions on dredging and disposal of polluted
sediments have resulted in restrictions on navigation.
Muskegon Lake, Michigan. A 1980 survey found that sediments along the
southeast shoreline of Muskegon Lake are heavily contaminated by metals
and a number of organic compounds, including benzidene, naphthalene,
benzofluoranthene, and benzo(a)pyrene.

Findings from a 1981 sediment

survey will help to further define the problem.

White Lake, Montague, Michigan.

Groundwater, fish, and sediment in the

White Lake area are contaminated with pesticide waste. Although area
residents may catch and eat fish native to White Lake, the state has
advised them not to use larger predator species as a major food in their
diet.

LAKE SUPERIOR
The surveillance strategy presently outlined in the Great Lakes International Surveillance Plan calls for intensive surveillance of Lake Superior

in 1983. Only information obtained from annual programs is reported here on
the issues of contaminants and eutrophication.
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White Lake.

<

The Water Quality Board has also identified five Class "B" areas of
concern: the Manistique River, the Menominee River, Sheboygan, Muskegon, and

CONTAMINANTS

Asbestos is a contaminant problem unique to the western portion of the
Lake Superior Basin. The fibres were associated with the taconite tailings
discharged at Silver Bay, Minnesota. Prior to 1980, the average amphibole
fibre concentration in raw water collected at the Duluth public water intake
was 100 million fibres per litre. Subsequent to the cessation of the tailings
discharge in April 1980, the concentrations in raw Lake Superior water samples
collected from northeastern Minnesota municipal water intakes have progress

ively decreased. At Duluth, the average concentration has decreased more than
90%. Since the tailings cover more than 1,000 square miles of lake bottom,

resuspension may continue to produce measurable levels of amphibole fibres in
the Duluth area for some time.

During the late 1960's and early 1970's, it was apparent that PCB and DDT
residue levels in lake trout of Lake Superior were at elevated levels, and
these levels appeared to be static despite the bans on use of these compounds.
However, analyses of fish samples collected off Thunder Bay during 1980 have

indicated low levels of DDT (0.35 ug/g) and PCB (0.85 ug/g) as compared with
levels found in earlier studies.

Mercury levels in fish were also a historic

problem of this area, but the 1980 sampling revealed an average mercury
content in 1ake trout of o_32 pg/g, well below the Agreement objective of

0.5 Hg 9.

Studies by the Upper Lakes Reference Group in the early 1970's found
similar concentrations of such persistent organic compounds as PCB, hexa
chlorobenzene, heptachlor epoxide, and methoxychlor in fish from Lake Superior
and in fish from Siskiwit Lake, an inland lake on Isle Royale. More recently,
high levels of toxaphene (3.2 pg/g) have been found in lake trout taken from
Siskiwit Lake.

Since this lake, located in a wilderness national park, has

received no known direct discharges of these compounds, atmospheric transport
and deposition is clearly indicated as the source of input. The identifica
tion of toxaphene in lake trout taken from Siskiwit Lake indicates that
organic contaminants remain a serious problem in the Lake Superior Basin due
to atmospheric deposition.
PCB levels in herring gull eggs have not declined as rapidly in Lake

DDT levels have shown a
Superior as compared with the Lower Lakes.
Dieldrin levels remain elevated, with little evidence
significant decline.
that levels of this contaminant have yet responded to controls on production
and use.

EUTROPHICATION
The concentrations of nutrients in the open waters of Lake Superior were
measured in 1973 as part of the Upper Lakes Reference Group study. The
Reference Group reported that there was little evidence of long-term changes

in general water quality indices regarding eutrophication in Lake Superior.
The lake was classified as oligotrophic. Contributing factors are the large
volume of the lake, its very low temperature, and the low nutrient loadings.

The Board looks forward to the results of the next major open-water intensive

survey of the lake, scheduled for 1983 as part of the Great Lakes International Surveillance Plan. These results will identify any changes in lake
water quality.
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AREAS OF CONCERN
Within the Lake Superior Basin, there are no environmental problems which

are sufficiently significant to warrant a Class "A" designation. There are,
however, five areas which in the opinion of the Water Quality Board belong in
the B category. These areas are briefly summarized below.
CLASS "B"

St. Louis River, Minnesota. The St. Louis River was heavily polluted
several years ago. Though remedial programs have substantially resolved
the problem, residual pollution remains in the North Channel in St. Louis
Bay, where sediments are moderately to heavily polluted. It is expected
that, through natural purging, contaminant concentrations will decrease to
acceptable levels. During the early 1970's, mercury levels in fish
exceeded FDA guidelines but, in 1979,

level.

1

levels were well below this action

Thunder Bay, Ontario. Contamination of sediments with mercury in some
navigable portions of the harbour and the Kaministikwia River has
necessitated the development of a long-term confined disposal basin. The
source of mercury was a former industrial source.

Residual mercury

contamination of sediments and biota may be contributing to continued

Localized oxygen
elevated concentrations in sport and commercial fish.
Harbour and
Inner
the
in
occur
on
contaminati
bacterial
and
depletion

Kaministikwia River mouth areas but do not generally degrade existing
water uses.

Nipigon Bay, Ontario.

Limited mixing in the discharge area is

contributing to localized exceedences of dissolved solids, phenols, and
Existing water uses are not
sanitary indicator bacteria objectives.

generally affected.

l

Jackfish Bay, Ontario. Sediment contamination, including localized
toxicity to benthic organisms, and exceedences of dissolved solids and
phenolics objectives occur in the Moberly Bay portion of Jackfish Bay.
Some use impairment is associated with the localized interference with
fisheries habitat.
Peninsula Harbour, Ontario.
and suspended solids.

Local aesthetic degradation results from foam

Residual mercury contamination of sediments and

biota may also be contributing to elevated levels in sport and commercial
fish.

LAKE HURON
As noted in the 1977 report of the Upper Lakes Reference Group, eutro
phication is not considered to be a severe environmental problem in Lake

Huron, except in localized nearshore areas and in Saginaw Bay.

Concern

regarding contaminants in Lake Huron has been focused on the finding of dioxin
(2,3,7,8-TCDD) in Saginaw Bay, as reported in the 1978 Water Quality Board
report.

I
l

Follow-up studies are reported in this section along with other

contaminant information. Results of the intensive surveillance effort in 1980
will be reported by the Water Quality Board in 1982.

_ 19 _

I
1
I
L

l

l
l

l

l

CONTAMINANTS
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were
1980, Teveis of DDT, PCB, and dieIdrin in Take trout, smeit, and waTTeye

beTow the objectives of the 1978 Water Quaiity Agreement.

Trends in the IeveTs of contaminants in herring guTI eggs coTIected from
Lake Huron are very simiTar to those described in Lake Superior with Tittie
1974 and
change in TeveTs of PCB, aIthough substantiai decTines of DDT between
have
eggs
guTT
herring
in
TeveTs
n
dierri
Iy,
1980 have been observed. SimiTar
essentiaTTy remained static.
In its 1978 report, the Water QuaTity Board reported that trace quantities
of 2,3,7,8 tetrach1orodibenzo-para dioxin (2,3,7,8 TCDD) were present in fish
coTTected from the Saginaw and Tittabawassee River System. In 1980, herring
other
guTT eggs were coTIected from two coIonies in Saginaw Bay, as weIT as
the
from
eggs
in
TCDD
coIonies in the Great Lakes Basin. The TeveI of 2,3,7,8the
from
eggs
in
ng/kg
ChanneI Sheiter IsIand coTony was 86 ng/kg, and was 43
higher
LittTe Charity IsTand coTony. These TeveTs are approximateiy six times
r,
Superio
n,
than the "baseTine" Teveis in eggs from coTonies in Lakes Michiga
eggs
guIT
Erie, and other areas of Huron. These eTevated TeveTs in herring
corroborate the earTier findings of 2,3,7,8-TCDD in area fish.

-TCDD
GuideTines for the consumption and saIe of fish containing 2,3,7,8

about
are discussed in the Lake Ontario section (page 25). AdditionaT detaiis
the
of
report
the
in
ed
present
are
em
ecosyst
dioxin in the Great Lakes
SurveiTTance Work Group, "Great Lakes SurveiITance 1980".

EUTROPHICATION
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Saginaw Bay is the primary area of Lake Huron which has been
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because of excessive nutrient inputs. Saginaw
During
n.
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state
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ment as a resuTt of phosphorus removaT within
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Saginaw
to
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w
1980, the phosphorus Ioading from the Sagina
approximateiy 9% higher than 1979. This 9% increase resuIted from higher
tributary fTow during 1980. The spring chTorophyTT IeveTs, however, were
ment
substantiaiiy reduced beTow those of the earTy 1970 s. Continued improve
of
absence
e
compiet
the
of water quaTity is noted during the faTT period with
pTant.
nt
taste and odour probTems at the Saginaw Midiand water treatme

AREAS OF CONCERN
CLASS "A"

There are two CTass "A" areas of concern within the Lake Huron Basin:
St. Marys River and the Saginaw River System and Saginaw Bay.

the

St. Marys River. ETevated phenoTic and bacteriaT TeveTs exist aTong the
Sauit Ste. Marie, Ontario waterfront and have TocaTTy restricted
recreationai use.

The phenoTic objective is exceeded across the

internationaT boundary. This is the onIy instance in the Upper Lakes
where poTTution from a site specific source crosses the boundary.
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Saginaw River System and Saginaw Bay, Michigan. The fishery of the
Saginaw River System and Saginaw Bay is impacted by PCB, P88, and dioxin
Fish consumption bans are in effect for portions of the
contamination.
area rivers, and a fish consumption advisory is in effect for Saginaw

Bay. Sediments in the Pine River are contaminated with P88, and sediments
in the Saginaw River are contaminated with PCB. Water quality is
degraded, and Saginaw Bay is moderately eutrophic, as discussed under the
previous section.

CLASS "B"

There are three Class "B" areas of concern within the Lake Huron Basin:
the Spanish River mouth, Penetang Bay to Sturgeon Bay, and Collingwood.
Spanish River Mouth, Ontario. Tainting of fish flesh while being much
less of a problem than in the early 1970's is still prevalent in the river
and mouth area.

Penetang Bay to Sturgeon Bay, Ontario.

Limited exchange of the waters of

Georgian Bay and the waters in embayment areas receiving treated municipal
effluents in this sumner resort area are slowing the response to phosphorus control.

Collingwood Harbour, Ontario. Enrichment of Collingwood Harbour, causing
nuisance algal growth, is being addressed through the upgrading of the
municipal sewage treatment facility. Restrictions on dredged spoils
disposal
lead.

are necessitated because of elevated levels of PCB, zinc, and

LAKE ER IE

Lakes Erie and St. Clair, combined with the St. Clair and the Detroit

Lakes.
Rivers, drain one of the most developed urban areas on the Great

Because of the high potential of man's impact on water quality in this area,
detect
annual surveillance programs are maintained to closely monitor and
resulting environmental problems.

CONTAMINANTS

Declines of PCB in spottail shiners have been observed at the Thames

Basin.
River, Pike Creek, Point Pelee, and Thunder Bay areas of the Lake Erie
River,
Detroit
the
at
d
continue
have
residues
Similarly, declines of total DDT

Point Pelee, and Thunder Bay. These trends in small planktivorous nearshore
fish are also reflected in main lake populations of coho salmon, smelt, and
these
walleye, although a longer-term data base is required to substantiate

associations.

Levels of PCB and DDT continue to decline in herring gull eggs, and
of
illustrate a systemwide response to the controls on production and use
these compounds.
Mercury in fish of Lake St. Clair and the western basin of Lake Erie was a
in
major contaminant problem in the early 1970's. Levels of total mercury

walleye collected from Lake St. Clair have declined from over 2 ug/g in 1970
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to 0.5 ug/g in 1980. This represents a major example of the effect of point
source controls on contaminant levels in the ecosystem. The rapid environ
mental response subsequent to the cessation of the point source discharges of
mercury at Sarnia is due to the rapid flushing of the system and is probably

related to the high suspended sediment load and the translocation of sediment
through the St. Clair River, Lake St. Clair, and the Detroit River.

EUTROPHICATION

Accelerated eutrophication has been a critical water quality concern since
it was identified in the Lower Lakes report to the International Joint
Commission in 1969. An analysis of Lake Erie water quality data for the past
decade to assess trends indicates the general improvement in lake water
quality. The loading of total phosphorus to the lake has declined during the

period of 1970-1979.

The 1970 loading to the entire lake from all sources

except shoreline erosion was estimated to be about 23,000 tonnes.

the total loading was estimated to be 13,000 tonnes.

In 1979,

Concentrations of total phosphorus in the western basin have declined from
44.6 ug/L in 1970 to 28 ug/L in 1980. Similarly in the central basin, total
phosphorus concentrations have declined from 20 pg/L to 14 pg/L in 1980.
There have not, however, been similar declines within the chlorophyll a

concentrations of the lake.

In 1970, chlorophyll a concentrations in the

western basin were 8.6 pg/L; in 1980, annual chlorophyll concentrations were

8.4 ug/L.

Similarly, no declines have been noted either in the central or

eastern basins.

This is not unexpected considering the complex coupling of

ecological components.

Some delay is expected before the lake reaches a new

equilibrium status with its external loadings.

The final report on the intensive study of Lake Erie performed during 1978

and 1979 will be completed in 1982.

In the Detroit River, water quality has continued to improve. Total
phosphorus loadings continued to decline in 1980. Phosphorus loadings have
decreased 85% since 1968, primarily a result of the improvements to the
Detroit wastewater treatment plant. Total iron loadings to the river
decreased 18% from 1979 levels, and phenol levels in the river have decreased
over 45% from 1979.

AREAS OF CONCERN
CLASS "A"
Because of heavy industrialization along the southern shore of Lake Erie,
eight localities have been identified by the Water Quality Board as Class "A"
areas of concern. A brief sunmary of each is given below.
St. Clair River.

Residual mercury contamination in sediments and biota is

contributing to elevated levels of mercury in sport and commercial fish.
Fish consumption advisories issued by Michigan and Ontario remain in
effect.

Controls on the discharge of trace organics which, while not

presenting a measurable threat to
nevertheless being pursued by the
Localized sediment contamination,
necessitated confined disposal of

water supply or fish at present, are
Ontario Ministry of the Environment.
principally residual in nature, has
dredging spoils.
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Detroit River.

The environmental quality of the Detroit River and the

western basin of Lake Erie has improved considerably over the last decade,

as a result of measures applied to municipal and industrial point-source
discharges on both the Canadian and the United States sides of the river.

Further improvements are expected as additional point source measures are

completed. Sediments, however, remain polluted as a result of past
discharges, necessitating confined disposal of dredged materials. The
benthic population along the United States shoreline downstream of the
Rouge

River mouth remains highly disrupted.

Elevated bacterial levels

River, fish consumption advisories issued by Michigan and Ontario remain
However, as discussed above, merCUry levels have decreased
in effect.

1

have resulted in the occasional closing of beaches along the river.
Because of elevated levels of mercury or PCB in fish from the Detroit

Rouge River, Michigan.

The Rouge River, a tributary to the Detroit River,

drains a heavily developed industrial area.

While significant control

measures have been implemented, the river remains severely impacted by
combined sewer overflows and industrial waste discharges.
Raisin River, Michigan. The Raisin River drains a heavily industrialized
area south of Detroit. Sediments are heavily enriched and polluted with

Fish are contaminated with PCB and other organic compounds,
metals.
substantial violations of water quality objectives exist.

Maumee River, Ohio.

i

and

The Maumee River carries a heavy load of sediments

In recognition of this,
and nutrients to the western basin of Lake Erie.
has agreed to foster
agencies
federal
and
local,
state,
of
a consortium
The fishery in the
no-till and associated soil conservation practices.

lower Maumee River is impaired because of elevated levels of PCB.

Black River, Ohio.

_ swag p---

considerably as a result of control measures applied to upstream point
source dischargers and because of the natural purging of the river system.

l
l

l

I
E

The sediments of the lower Black River are heavily

i
:

polluted. Area fish are contaminated with complex organic substances.
Consequently, the area fishing industry is impaired.

Cleveland, Ohio. Few fish are able to survive in the lower Cuyahoga River
and in Cleveland Harbor because of depressed dissolved oxygen levels,
elevated levels of ammonia, and polluted bottom sediments. Dredged
materials must be disposed of in confined areas. Although environmental
quality has improved over the past few years, the area is still heavily

l

polluted.

Ashtabula, Ohio. Fish from the lower Ashtabula River, the harbor area,
and inflowing tributaries are contaminated with complex organic

substances; for several of these compounds, the human health effects are

not known. Heavy sediment contamination requires more costly confined
disposal for dredged materials. Restrictions on dredging have also
resulted in navigational problems in the area.
CLASS "B"

The Water Quality Board designated the Clinton River and Wheatley Harbour
as Class "B" areas of concern.
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Clinton River, Michigan. Sediments in the Clinton River are heavily
polluted with oil, grease, and metals. The 1980 study conducted by the
Michigan Department of Natural Resources showed that fecal coliform
bacteria exceeded 200 organisms/100 mL in small areas off the mouth of the
river and the adjacent cut-off canal. Even though fecal coliforms
continued to cause water quality impairment in the river and canal, no

significant impairment occurred in the lake. Metropolitan Beach, a major
recreational facility located between the river and canal, was unaffected.
Wheatley Harbour, Ontario. Oxygen depletion and organic contamination of
harbour sediments continue to be of concern despite loading reductions by
a local industrial point-source discharger. The problem is confined to
the harbour.

LAKE ONTARIO
Eutrophication of Lake Ontario was identified as a major concern by the
1969 Lower Lakes Report. Follow-up studies developed for these concerns are

presented below along with an update on contaminant status.

CONTAMINANTS
Lake Ontario has a long history of contaminant problems. Unique concerns
about the lake have developed because of local industrial inputs of mirex,
endosulfan, and dioxin.

In all three circumstances,

inputs into the Niagara

River have resulted in lakewide problems because of the geophysical processes
which influence the eventual fate of these compounds.
As reported in previous Board reports, the widespread contamination of the
Great Lakes by toxic substances remains a major concern of the Water Quality
Board. Specifically, the Board notes that, because of the pollution problems
of the Niagara River, that river is a major source of contaminants to Lake
Ontario. The Board notes that the Parties have placed high priority on the
cleanup of the problems in that area. This is reflected in the establishment
of the bilateral Niagara River Toxics Committee, which is described below in

the Niagara River area of concern.

Levels of total DDT residues in lake trout, coho salmon, and smelt have

declined in Lake Ontario, whereas levels of dieldrin remained static between
1977 and 1980. A minimal increase in PCB levels in these top predators was
observed in 1980, but this increase cannot be confirmed until 1981 samples are
evaluated.

In the nearshore zone, declines of PCB, total DDT, and mirex have

generally been observed in spottail shiner populations of Twelve Mile Creek,

Credit River, and Humber River.

Increases in contaminant levels between 1979

and 1980 in spottail shiners at Niagara on-the-Lake probably represent yearto-year variations in sampling and do not reflect new inputs of PCB, total
DDT, or mirex. It should be noted that 1980 levels of these contaminants are
still well below earlier values recorded in 1975.
The level of dioxin (2,3,7,8-TCDD) found in herring gull eggs collected
from four colonies in Lake Ontario in 1980 was approximately 60 ng/kg. This
is about five times higher than the "baseline" levels in eggs from colonies in
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Lakes Michigan, Superior, Huron (except Saginaw Bay),

and Erie.

The even

distribution of residue levels among the four colonies suggests that lakewide
contamination has occurred in the fish species (mainly alewives and smelt)
which comprise the main aquatic portion of the herring gull's diet in the
Great Lakes. The United States Fish and Wildlife Service has reported that
2,3,7,8 TCDD is present in brown trout collected near Roosevelt Beach, New

York.

Restrictions on the usage and disposal of organochlorine compounds were

put into place in the Great Lakes Basin in the late 1960's and early 1970's.
Levels of 2,3,7,8-TCDD were determined in herring gull egg samples taken from
Scotch Bonnet Island, Lake Ontario and archived since 1971. Analyses show

that, in 1971, 2,3,7,8-TCDD levels were greater than 700 ng/kg. Comparison of
this value with the 1980 levels reported above indicates a greater than
tenfold decrease in 2,3,7,8-TCDD levels during the last decade. This trend

parallels those for the majority of organochlorine residues in Lake Ontario.
If the decline of 2,3,7,8~TCDD in Lake Ontario herring gull eggs continues at
its present rate, "baseline" levels of about 10 ng/kg will be reached in 5 7

years.

Possible mechanisms for the clearance of 2,3,7,8-TCDD and other

persistent organochlorine compounds from the Lake Ontario ecosystem include
physical transport through the St. Lawrence River, sedimentation, and Toss to
the atmosphere.

In response to the presence of 2,3,7,8-TCDD in fish, New York has

developed a sport fish consumption guideline of 10 ng/kg, based on consumption
of six ounces of fish per week. Ontario has developed a guideline of 20
ng/kg, based on consumption of four ounces of fish per week. With regard to
the sale of commercially caught fish, the United States Food and Drug Administration has developed a guideline of 50 ng/kg, and the Canada Department of
National Health and Welfare has developed a health protection guideline of 20
ng/kg.

EUTROPHICATION

Eutrophication of Lake Ontario was a major concern identified in the

1960's by the United States and Canada.

The resultant signing of the 1972

Water Quality Agreement obligated both countries to phosphorus control
programs for the lake. As noted in previous Board reports, there are

localized areas such as the Bay of Quinte or the Toronto waterfront where
However, resolution of many of the
these controls have had immediate effects.

environmental problems of concern will require longer time periods because of
the naturally long response time of the system and because of the complexity
of the processes influencing the eutrophic status of the lake (especially

fisheries).

Whole-lake spring surface total phosphorus concentrations in Lake Ontario
decreased only 0.1 ug/L in 1980 relative to 1979. The examination of past
trend data reveals that plateaus such as this are not uncommon in the general
decline of phosphorus concentrations since 1972. Usually after these
levelling off periods, there have been definite decreases in concentrations.
The 1981 1982 data on Lake Ontario should clarify the situation.
Phosphorus levels in the nearshore zones of Lake Ontario appear to have

stabilized over the last four years,

having declined from elevated levels

observed in 1967.

_ 25 _

AREAS OF CONCERN
CLASS "A"
The Buffalo River, the Niagara River, Hamilton Harbour, and the Cornwall

Massena area are considered by the Water Quality Board to be Class "A" areas
of concern, primarily because of the presence of persistent toxic substances.
A brief summary of these areas is presented below.
Buffalo River, New York. The Buffalo River is a relatively small stream
which flows through a heavily industrialized metropolitan area. Sediments
are severely contaminated, particularly with toxic organic substances.
Severe dissolved oxygen depletion was found at the river mouth during
1978. The Buffalo River is a major source of toxic substances discharged
to the Niagara River.
Niagara River.

The Niagara River is a major source of organic contaminants

and toxic metals from municipal

and industrial

sources, which are having a

significant impact on Lake Ontario fish and sediment quality.

Although less than 10% of the Niagara River water samples have concentrations of heavy metals and organic compounds exceeding the specific
Agreement objectives, analyses of suspended sediments, bottom sediments,
and fish indicate the presence of a number of organic compounds in the
Niagara River System. Further, many of the compounds detected in the
Niagara River suspended sediments are not detectable in samples collected
from a control station in Lake Erie. There appear to be intermittent
inputs of organic compounds to the river itself.
Various size ranges of coho salmon and American eel caught in 1980 in the
lower Niagara River were fit for only occasional consumption due to levels
of PCB and mirex exceeding the Canadian human health protection guidelines. Large sizes of white sucker from both the upper and lower Niagara
River contained mercury levels above the guidelines. 2,3,7,8 TCDD
(dioxin) was not detected in various fish species from the lower Niagara

River proper, but was detected at levels below the 20 ng/kg Canadian
federal guideline in brown trout and white bass at the mouth of the
Niagara River.

Results of surveillance efforts on the Niagara River indicate that it is a
continuous source of numerous trace metals and organic compounds to Lake
Ontario. Where cross-river measurements have been made, they indicate
that concentrations are generally higher on the United States side. This
is most noticeable in the upper Niagara River in the Tonawanda Channel.
At present, there is a lack of scientific data on the human health

significance of long-term exposure to many of these compounds. However,
in the case of both dioxin and mirex, the data indicate that the Niagara
River, as a source of the compounds, has a significant transboundary
impact on Lake Ontario.

In 1981, a joint United States-Canada Niagara River Toxics Committee was
formed to direct and coordinate programs for the Niagara River. More than
25 projects are now being carried out by federal, provincial, and state
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agencies to:

identify sources of toxic pollutants entering the Niagara

River, recomnend necessary control programs, and recommend long-range

water quality monitoring programs for the Niagara River.
projects are scheduled for completion by December 1983.
Hamilton Harbour, Ontario.

These study

Oxygen depletion, enrichment, and metals and

trace organic contamination of sediments affect a large portion of the
harbour area and limit its suitability as a fish habitat. PCB levels in
sediment samples exceed provincial guidelines throughout most of the
harbour area, with the highest concentrations being found in the southeast
portion, close to industrial discharges, storm sewers, and Red Hill

Creek.

Traces of organochlorine pesticides and their derivatives have

been detected in sediments at levels close to 10 UQ/kg-

The average

levels of ammonia, total dissolved solids, and zinc in water exceed the

Agreement objectives. Total phosphorus considerably exceeded the
provincial guideline, and fecal coliforms occasionally exceed the
provincial objective for swimming and bathing. Organochlorine pesticides
and their derivatives and polynuclear aromatic hydrocarbons have been

detected on occasion in the water column at levels below 0.01 ug/L;

there is no apparent pattern to the distribution of these compounds.

Cornwall-Massena, Ontario-New York. Fish consumption advisories for this
area are related, in part, to inputs of PCB in the Grasse River area.

i

CLASS "B"
Six other areas have been identified by the Board to represent Class "B"
areas of concern. A brief summary of the environmental quality conditions of
these areas follows.

Eighteen Mile Creek, New York.

Violations at this small harbor at Olcott

are based on only a few samples. Existing data are sufficient, however,
to indicate high concentrations of zinc, lead, nickel, chromium, and
copper in the sediment. Additional sediment samples were collected in

1981; when analyzed, these will help ascertain whether elevated levels
continue to exist.

Rochester Embayment, New York.

There are moderate violations of water

quality objectives and some indications of fish contamination in Rochester

Harbor and Irondequoit Bay. Surveys of the harbor from 1967 to 1973 found
some of the sediments to be heavily polluted with metals and phosphorus.
Oswego River, New York.

Sediments in Oswego are moderately to heavily

polluted and some water quality violations have been observed.

Fish show

significant contamination from toxic substances, particularly PCB and

mirex.

Toronto Waterfront, Ontario. Bacterial contamination, particularly in
response to runoff events, occurs at a number of locations along the
waterfront. However, water supplies and public beach areas are generally
not affected. Sediment contamination in navigable portions of Inner
Harbour have necessitated the development of a long-term confined disposal
site.

Port Hope, Ontario.

The sediment in the turning basin of Port Hope

Harbour lS contaminated with radium.

The dredging and proper disposal of

ken
this sediment has been identified as a concern if dredging is underta
ation
contamin
The
pment.
redevelo
in connection with possible harbour
results primarily from discharges prior to 1945.

Bay of Quinte, Ontario. The bay has exhibited a good response to phosphorus controls initiated since 1970. However, phosphorus abatement
measures have had little impact thus far on the low (1 2 mg/L) dissolved
oxygen levels in the Adolphus Reach area. This may be due to the bathymetry of the channel itself. Surveillance of enrichment status will be
continued for the entire bay to determine the need for and efficacy of
additional control measures.
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3 . Toxic Substances: An Evaluation of Control
Programs in the Great Lakes Basin
the long
A unique characteristic of the Great Lakes Basin ecosystem is
an essentially
retention time of the lake waters. The Great Lakes constitute
their waters
closed system, entirely unlike riverine systems which discharge
their closed
and pollutants to oceans in a relatively short time. Due to
nces.
system nature, the lakes accumulate persistent toxic substa

For this

first show
reason, the lakes serve as a laboratory where new pollutants often
system
a
from
lled
contro
and
d
studie
their effects and where they can be
opportunity not
perspective. The Great Lakes ecosystem affords an excellent
of the
study
the
for
also
only for the study of an ecological system but
impacts of the activities of man on the system.

contamIn past years, the Board has reported to the Commission on the
ns of some
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inated state of the Great Lakes. While declines in the concen
lakes,
most
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toxic chemicals in the sediment and biota have been observ
of
result
a
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the general level of contamination remains constant because,
the
y,
Clearl
fied.
improved analytical capability, new contaminants are identi
for
sink
major
be a
lakes suffer from widespread contamination and continue to

toxic substances.

The Great Lakes are a multiple-use resource for the

residents of the basin.

As such, the surrounding population is exposed to

of pathways.
toxic substances from this source through a variety

Because the

l health is still
full impact of this contamination on human and environmenta
not well

understood, this issue is of major concern to the Board.

its Toxic Substances
In response to these findings, the Board directed
of the toxic substance control
Committee to conduct a comprehensive evaluation
nizing that these
programs of the Great Lakes jurisdictions. While recog
Board directed the
the
t,
opmen
control programs were in the process of devel
rmed to the
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progr
Committee to assess the degree to which these
tured
which the Parties struc
requirements of Annex 12 of the 1978 Agreement,
ehensive and coordinated approach to the control of

to effect a compr
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ol Programs in the
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Great Lakes Basin . Because of its significant concl
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entir
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t,
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Substances Committee also prepared an appendix to its
endations.
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detailed information in support of these conclusions and

INTRODUCTION

Quality Agreement, the
Under the provisions of the 1978 Great Lakes Water
to control and
Governments of Canada and the United States are required
, and to rehabili
Lakes
Great
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as well as other
ment
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Quali
substances as defined in the 1978 Water
Basin.
Lakes
toxic chemicals of potential concern in the Great
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These goaTs are to be accompTished through the deveiopment of programs and
activities designed to virtuaTTy eTiminate the entry of toxic substances into
the Great Lakes ecosystem.
The requirements of Annex 12 of the Agreement caTT for programs which
incTude: inventories of toxic substances ranging from production and use to

reiease or disposaT; cTose coordination between air, water, and soTid waste

controT programs; and joint programs to manage hazardous materiais. In
addition, the Agreement requires monitoring and research programs to address
the increasing threat of toxic substances, and activities in support of an

earTy warning system to anticipate toxic substances probTems.

In 1980 the Great Lakes Water QuaTity Board estabTished the Toxic
Substances Committee for the purpose of evaTuating programs and activities
responding to the Agreement.

To accompiish its assignment from the Board,

the

Toxic Substances Committee began by deveioping the toxic substances program
management framework shown in Figure 1. The purpose of this framework, which
was described in detaiT in the 1980 report of the Committee to the Board, is
to evaiuate in an organized manner the effectiveness of toxic substances
program management within the Agreement context.

The toxic substances framework is comprised of four basic components. The
first is an information base consisting of toxic chemicais inventories,
characteristics data, and measurements of toxic substances in the Great Lakes
Basin environment.
The second eTement is hazard and risk assessment, which

utiTizes the information base to determine if certain substances shouid be
controTied and to what extent. This assessment process invoTves determining
the degree of hazard posed by certain toxic chemicais, setting priorities for
additionaT surveiiiance and research, testing of these substances, and
estimating the Teveis of risk associated with identified toxic chemicais.
FTowing Togicaiiy from the information base and assessments is the third
eTement of the framework, which is a set of action pians for controTTing

various toxic substances. FinaiTy, the framework is compiete with an
evaiuation of program effectiveness to identify any necessary adjustments or
modifications to the toxic substances management system.
This report summarizes the Toxic Substances Committee's detaiied
evaTuation of programs and activities in the Great Lakes Basin. The review of
the programs is organized according to the framework outiine. A fuTT description of these programs, inciuding information on the agencies which impTement
them, the mandates under which they have been deveioped, and their main
objectives is incTuded in the Appendix to the Committee's 1981 report.

GENERAL CONCLUSION
The underiying probTem identified as a resuTt of this evaTuation is the

absence of an overaTT Great Lakes management strategy for toxic substances
controT activities that are being carried out under the various pieces of
Tegisiation among the jurisdictions.

Programs have

been compartmentaiized

under each TegisTative mandate, and the resources have been aiiocated
accordingiy.

The resuit is that the overaTT management of toxic substances

controi programs is not faciiitated. Furthermore, there has been insufficient
coordination of activities within major programs. This fragmentation has
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FIGURE 1.

TOXIC SUBSTANCES FRAMEWORK

(Lines are drawn without arrows to indicate feedback or interaction in both directions between various components.)
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resulted in duplicative activities in some cases, incomplete program coverage
in others, and a limited management capacity to effectively address emerging
complex problems.
The need for better coordination has been recognized, and steps are being
initiated to correct this situation. A Toxic Chemicals Management Centre has

been established in Environment Canada, and a Hazardous Contaminants Office
has been established in Ontario.
In the United States, this coordination is

being effected at the national level through an Interagency Testing Committee
and a Toxic Substances Priority Committee.

Also, at the national level the

United States Environmental Protection Agency (U.S. EPA) is developing a toxic

substances integration strategy to improve coordination among the various laws
and programs. While this effort is being undertaken, U.S. EPA regional
offices as well as many of the states have developed internal coordination

mechanisms to improve integration. However, these programs are in their
initial stages of development, and the extent to which they will be able to
effectively coordinate toxic substances programs remains to be seen.
The recommendations presented in this chapter complement current efforts

to improve coordination of toxic substances programs in the Great Lakes
Basin. When fully implemented, these recommendations will significantly
enhance the collective capability of the governments in the Great Lakes Basin
to meet the provisions of the 1978 Great Lakes Water Quality Agreement.

INFORMATION BASE
Any toxic substance control program requires an information base as a

foundation for assessing the potential or actual hazard to human health and
the environment. Such an information base should include source inventories,
characteristics, and environmental measurements. The following program review
is organized according to this design.

INVENTORIES
Inventories identify the actual or potential sources of toxic substances.

They may consist of qualitative and quantitative information about chemical
production, importation, transportation, or use at specific locations in the

Great Lakes Basin; information about types of industries, raw materials used,
production processes, products and by products produced, point source discharges and emissions; and data on the location, number,

disposal sites.

and contents of

REVIEW OF PROGRAMS
The Committee reviewed a large number of governmental inventory programs
addressing most of the elements identified above. The Committee identified ten

federal and provincial inventory programs in Canada for the collection of

information on production, importation, use, discharge and disposal trends.
Eighteen inventories were identified in the United States as being especially
relevant to the inventory requirements of Annex 12.
In general, the total inventory requirements specified in Annex 12 are
being addressed in the developing federal, state, and provincial inventory
programs.

However, while a portion of the Agreement's inventory requirements
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will be met by the January 1982 deadline, Annex 12 cannot be completely
fulfilled for several reasons.
First, much of the data already gathered are
qualitative in nature, while the Annex requirements are oriented towards
quantitative data. Second, quantitative data typically require timeconsuming, costly, and precisely-defined projects to produce the desired

information. Finally, the creation of a total, current inventory for an ever
expanding universe of chemical compounds is a continuing process. Since new
substances are continually being imported, used, produced, or disposed of in
the Basin, inventories have to be updated on a regular basis,

with agency policy, directives, and resource limitations.

in accordance

The confidentiality of certain information complicates the inventory
process. Some of the data gathered are considered to be "confidential
business information". Generally, quantitative data are closely guarded,
while qualitative information is more readily available without restriction.

One unfortunate consequence of the statutory confidentiality requirements is

needless duplication in data gathering.

For example, two agencies may require

the same data for assessment or use analySes, but they may be prohibited by
confidentiality stipulations from sharing information collected from a

particular industry. It is
data ensure confidentiality
duplicative data collection
concomitant increase in the

apparent that while legal restrictions on sharing
of business information, they often result in
by different governmental agencies, along with a
frequency of industries reporting to government in

general. There are obvious costs to both government and business in
preserving the confidentiality of certain business information related to

toxic substances.

From the perspective of the Agreement, it appears appropriate to establish
one Great Lakes Basin inventory. However, careful analysis of this idea
revealed that a single inventory system to serve all purposes for all agencies
would be costly, unwieldy and difficult to maintain. Agencies collect
information primarily to satisfy specific program needs. Inventories that
meet the requirements of Annex 12 will exist only if the Annex provisions and
the individual agency inventory requirements are the same. Since they often
are not, some redundancy in inventory activities will continue.

Minimizing needless inventory duplication in the Great Lakes Basin and
maximizing inventory consolidation might serve to streamline the inventory

Currently, the one system
system and achieve some data collection economies.
inventory data base
centralized
Lakes
Great
a
s
approximate
closely
that most

is the Information System for Hazardous Organics in Water (ISHOW). This
system was developed to enable the U.S. EPA Duluth Environmental Research
Laboratory to support its structure-activity studies and to assist the United
States effluent discharge screening process. A similar, but not identical,
Canadian data base system is now under development using the acronym EPSCIS
(Environmental Protection Service Chemical Informational System).

The Committee's review of existing inventories in the Great Lakes Basin
revealed a number of notable deficiences. First, there is a significant lack
of data quality control. The widely variable reliability of data sources and
the lack of uniform, generally acceptable quality assurance procedures are the
major causes of this quality control problem. Second, although most inventories are now kept, or soon will be, in electronic storage and retrieval

systems, use of inventory data for successful prediction of trends in

production, use, and disposal of persistent toxic substances may prove very
difficult. In many cases, there will not be enough historical data to allow

Third, data on certain persistent toxic substances may not

trend prediction.

be included in the inventories, because these substances are unintended byproducts of the manufacture or use of commercially usable chemicals.

Unlike

the commercially usable chemicals with which they may be associated, the
ultimate fate of by-product toxic substances such as 2,3,7,8-tetrachlorodibenzo-p-dioxin and several polynuclear aromatic hydrocarbons is not
automatically tracked by existing systems. Fourth, there is only limited
information about formulators, packagers, and distributors of chemicals that
are of concern.

Information on manufacturers is available nationally but only

limited information is available on the commercial fate of many toxic
chemicals. Finally, incompatibility of format and content prevents the easy
combination or cross-referencing of data in more than one inventory.
CONCLUSIONS AND RECOMMENDATIONS

Priorities for conducting inventories have sometimes been set on an ad hoc
basis. There is no system in the Great Lakes Basin for determining which
chemicals should be inventoried. Such a system is necessary to complete a
comprehensive inventory and to update it regularly.
RECOMMENDATION 1: The Parties should develop a priority
list of toxic substances in the Great Lakes Basin
ecosystem for which inventory data must be gathered.
This list should rank those substances according to
their potential environmental and human health impacts
and be updated regularly.

There is a need to update inventories and to assess the data for accuracy

on a regular basis.

The bulk of data collected thus far is qualitative.

Additional quantitative data, which are relatively costly and time-consuming
to collect, will have to be gathered as the universe of chemicals continues to
expand.
RECOMMENDATION 2: The schedule for inventory completion
should be revised periodically to reflect the need for
continuing inventories and also to take into account the
priorities established in Recommendation 1.
Currently, there is no single comprehensive inventory for the Great Lakes
Basin. However, there are several systems designed to store and disseminate
inventory data. Merging these systems into one basinwide system is extremely
costly and impracticable.
RECOMMENDATION 3: The Parties should establish a
centralized mechanism to identify all inventoryrelated activities within the Great Lakes Basin. This
should include: the type of inventory data (e.g.
chemicals used, produced), the geographical area
covered, the accessibility of the system (e.g. cost,
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software needs, confidentiaTity restrictions, time
aIIowances), the reIiabiIity of the data (e.g.
accuracy, frequency of updating), and a contact from
whom additionaI information couId be obtained.

CHARACTERISTICS OF TOXIC SUBSTANCES
Characteristics data incIude physicaI, chemicai, and toxicoIogicaI

properties of a substance. This information enabIes scientists to gain
insight into the movement, fate, and effect of a toxic substance within the

ecosystem.

It aTso provides a basis for estimating the potentiaI for exposure

to a chemicaI substance.

I

Most importantIy, characteristics information is

used to assess the degree of hazard a substance poses to organisms, and to set
priorities for controIIing specific toxic substances.
REVIEW OF PROGRAMS
SeveraT data bases were found to contain information on characteristics.
Some of these were inventory systems that aIso incorporated physicaI, chemicaT,
and toxicoTogicaI information.

The systems most reTevant to the requirements

of Annex 12 incIude: the Information System for Hazardous Organics in Water
(ISHON); the ChemicaI EvaIuation Storage and RetrievaI System (CESARS) and the

OiI and Hazardous MateriaIs-TechnicaI Assistance Data System (OHM-TADS).
of these systems has specific strengths and weaknesses.
fquiIIs aTT the requirements of Annex 12.

Each

However, none of them

Annex 12 requires the Parties to use structure-activity correIations to
predict environmentaI characteristics of toxic chemicaIs. The Committee found

that programs generating structure-activity correTations do exist in Canada
and the United States. However, these techniques, which are in the deveIopmentaT stage, have been appIied to onIy a Timited number of the substances
found in the Great Lakes Basin.
Annex 12 aTso requires the Parties to conduct toxicoTogicaI research.

The

Committee found that both countries have programs capabIe of conducting the
fuIT range of toxicoIogicaI research required for the characteristics information base. ToxicoTogicaI studies, however, are difficuIt, time-consuming, and
expensive to perform.

As a resuTt, existing programs cannot generate data for

aTT significant substances in the Great Lakes Basin in a timeTy manner.

Tack of information is a basic hindrance to the earIy stages of priority

This

setting and to the finaI stages of hazard assessment.
CONCLUSIONS AND RECOMMENDATIONS

There is no singIe information source avaiIabIe in the Great Lakes Basin

that fquiTIs the requirements of Annex 12.

However, a number of information

sources coTIectiver approximate the proposed system, and eIiminate the need
to reTy on one system for the Great Lakes Basin.
RECOMMENDATION 4:

A centraIized mechanism shouId be

estabTished to identify major compiTations of

characteristics-reiated data within the Great Lakes

Basin.

This wiTI require information simiTar to that

identified in Recommendation 3.
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toxicological research do not
The existing programs capable of conducting
the large number

required for
have the capacity or resources to generate data

Basin. Guidelines for the
of substances significant in the Great Lakes
upon by the Parties. Addiconduct of many toxicity tests have been agreed
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ity correlations has not
The existing program dealing with structure-activ
for early warning
been completed. However, other new screening tests useful
of toxic substances have been and are being developed.
RECOMMENDATION 6: Efforts should continue to develop
and use structure-activity correlations and other new
screening tests for toxic substances occurring in the
Great Lakes Basin.

ENVIRONMENTAL MEASUREMENTS
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REVIEW OF PROGRAMS

es the Parties
Section 4 of Annex 12 of the Water Quality Agreement requir
s four main elements:
to establish monitoring and research programs to addres
tent toxic
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detect
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emerging problems, the identification of previously undetected toxic
is a gradually developing program within United States and Canadian federal
agencies.

Many of the cahpounds found, however, are not "new" to the Great
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Lakes, and usually are not at levels considered to represent a significant
enVironmental threat.
The identification of these compounds often requires
refined instrumentation.

While the monitoring programs in totality may meet the Agreement requirements, there is still a problem resulting from the fragmentation of the overall
monitoring effort. Agencies utilize their own special mandates rather than
the Water Quality Agreement to collect contaminant information.

Accordingly,

different programs are designed to address different issues which may not
respond specifically to the requirements of the Agreement.

Meanwhile, there

are no mechanisms providing the necessary integration among these autonomous
investigations.

Canadian and United States research programs that measure levels of toxic

substances in the Great Lakes are frequently oriented towards exposure

studies, and often are not closely tied to field monitoring activities.
In
many instances, information on environmental contamination (ambient levels,
loadings, and sources) has been derived from the research community because

monitoring methodologies are not sufficiently developed. Areas of growing
concern, such as the atmospheric deposition of toxic pollutants, will require
careful coordination of research and field monitoring activities, as well as
designed links to assessment and control activities

and 15 .

(see Recommendations 11

Within the jurisdictions, relatively few research programs, closely linked
to surveillance and monitoring, are designed to analyze toxic substances
exposure data for priority setting and hazard assessment.

One type of study

which does utilize these data is the ecosystem approach to Great Lakes
contaminants. This approach is required by the Great Lakes Water Quality

Agreement. A major objective of such studies is to determine by precise
measurement the exposure concentration and toxicant accumulation in each
ecosystem compartment or trophic level, including man. Efforts towards this

objective are underway in both the United States and Canada.

Critical to studies of this sort are environmental measurements generating
time-series data on toxic substances. Long term surveillance and monitoring
data establish contaminant levels and trends which form the basis for eco
system studies of the impact of toxic substances on the health of biological
systems, including human health.

CONCLUSIONS AND RECOMMENDATIONS
Although there are many toxic substances monitoring programs operating in
the Great Lakes Basin, most of these are conducted as autonomous activities
determined by the special mandates of the implementing organizations or
agencies.
RECOMMENDATION 7: Efforts should be made to coordinate the monitoring and surveillance programs
among the various jurisdictions in order to support
the Great Lakes International Surveillance Plan
(GLISP) and to respond to the requirements of Annex 12.
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The existing monitoring programs, while essential, are currently

exhausting much of the laboratory capacities in the Great Lakes region.
consequence of this high rate of laboratory utilization is a general

The

limitation on the collective ability to expand the scope of the various

monitoring programs. Setting priorities and extending support to monitoring
activities is essential.
RECOMMENDATION 8:
A joint priority list should be
developed for toxic substances that require immediate
environmental measurements.
Based on new information
on production, use, and discharge rates, this priority

list should be revised annually.

Research programs are not often closely tied to field monitoring acti
vities. There are few research programs directed toward quantitative measure

ments of the effects of exposure to ambient levels of toxic substances.

Such

information is needed to set priorities and to assess the hazard to humans and

the environment.

RECOMMENDATION 9: Field monitoring and research
activities should be coordinated to acquire the
information needed for priority setting and hazard
assessment.

Research on the natural system is currently in the discovery stage

relative to basic pathways of action, fate, synergistic and antagonistic
effects of multiple exposures, and physiological responses of organisms.

There are, however, relatively few long-term studies on the impacts of ambient
levels on human health, including reproductive effects (e.g. mutagenesis and
teratogenesis), carcinogenesis, and survival.

RECOMMENDATION 10:

Ecosystem studies of the

transport, fate, and effects of ambient levels of

toxic substances in the Great Lakes should be
encouraged. These efforts will provide valuable
information for alternative management and control
scenarios for toxic substances.
The atmospheric deposition of toxic pollutants into the Great Lakes is a
phenomenon that is inadequately understood by scientists. It is known that
heavy metals (mercury, zinc, lead, and-cadmium) contamination of the lakes
occurs by means of atmospheric deposition. Other pollution of the Great Lakes
from toxic compounds, such as PCB, has also been linked to atmospheric
fallout. While sources of these pollutants are not often clearly known,
scientists are beginning to see patterns that generally implicate both local
and long range sources. At present, research and monitoring activities are
under way.

The Great Lakes International Surveillance Plan includes an

element, the "atmospheric deposition network", to identify the loadings of
toxic substances to the Great Lakes from the air. Much more data on the
atmospheric deposition of toxic contaminants are needed to conduct meaningful
hazard assessments and to develop effective control strategies.
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RECOMMENDATION 11: The Parties to the Agreement
should jointly pursue coordinated research and field

monitoring to measure the atmospheric deposition of

toxic pollutants as an essential basis for conducting
scientific assessments and refining Canadian and
United States control strategies.

HAZARD AND RISK ASSESSMENT
HAZARD ASSESSMENT
Inventory data, information on characteristics, and environmental measurements of a toxic substance are used in the assessment of the potential hazard

a substance poses to humans and other organisms.

An assessment is used to

assist in deciding which chemicals Should receive major attention for control,

monitoring or further investigation. Hazard assessment is a continuous
process that involves the estimation of the potential hazard of toxic

substances to an organism, based on an information base that is adequate in
quality and quantity.

RISK ASSESSMENT
Risk assessment is a process for estimating the probability that exposure
to a chemical at a particular level will cause an adverse effect in humans,

other organisms, or important non living environmental components.

The

jurisdictions within the Great Lakes use various analytical methods for
determining levels of risk associated with the effects of exposure to given

levels of a toxic substance.

An acceptable level of risk is established by weighing the cost to
society, in terms of risk, against the benefits to society as perceived by
social, economic, and political analyses. Determining acceptable risk

associated with a toxic substance is a non-scientific exercise conducted by

each jurisdiction.

Therefore, the acceptable level of risk may vary

jurisdiction to the other.

fromone

REVIEW OF PROGRAMS - ASSESSMENT AND PRIORITIZATION
The Committee found that the information base required for assessing the
hazard of many significant toxic substances is incomplete. Without adequate
information on actual exposure concentrations, toxic chemicals are usually

ranked on the basis of their known physical, chemical and toxicological
characteristics, rather than on their actual harm to man and the environment.
In the absence of adequate measurements of exposure concentrations, scientists

must depend on data from short and long-term toxicity tests and knowledge
about structure-activity relationships.

In addition to finding information deficiencies, the Toxic Substances

Committee observed that jurisdictions within the Great Lakes Basin perform

assessment of toxic chemicals at varying levels of sophistication.

The level

of activity depends on the needs, legal mandate, and available expertise of

the individual jurisdictions.

Regardless of the variability in assessment
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procedures, state and provincial agencies have to assess specific toxic
chemical situations on a continual basis in order to decide on the most

appropriate control or remedial measures.

In the United States, the State of Michigan has prepared a formal

procedure for ranking substances listed in its Critical Materials Register.
Other states and the Province of Ontario have similar, but less formal
procedures for setting chemical priorities. Many of the states follow the
lead of the federal government in priority setting.
On the federal level in both the United States and Canada, coordinated
activities of the environmental and health agencies produce assessments
reflecting the input of a wide range of disciplines. National scientific
programs allow the federal groups to develop new criteria and methods of
toxicological evaluation in support of assessments. Expertise in many fields
is available in federal agencies to properly question the scientific validity
of data and to interpret the results. While this type of process helps assure

reasonable assessments on a case-by-case basis, it also introduces variability

in assessment determinations among the agencies involved.

CONCLUSIONS AND RECOMMENDATIONS
Adequate information on exposure concentrations is lacking for many toxic
chemicals in the Great Lakes Basin. Even with an increase in the use of
short-term tests and structure-activity relationships, the accuracy of hazard

assessments is directly related to the quantity of exposure data available.
RECOMMENDATION 12:

Activities in the areas of

monitoring (surveillance), inventory preparation,
short term toxicity testing, and epidemiology should
be intensified for the purpose of improving hazard
assessment capability.
At present, the assessment of the hazard and risk posed by a toxic

substance may be different in each jurisdiction in the Great Lakes Basin. The
reasons are: each jurisdiction is responsible for its own hazard and risk
assessment; the scientific base acceptable for assessment may be different in

each jurisdiction; and the evaluation of similar scientific data bases may be
different, but scientifically valid. As long as this situation exists among
the jurisdictions, assessments of hazard and risk will often be different.
RECOMMENDATION 13:

To facilitate decisions estab-

lishing the acceptable level of risk, planning control

strategies, and explaining the issues to the public,
every effort should be made by the Parties to ensure
comnunication among jurisdictions involved in hazard
and risk assessments of common toxic substances. All
scientific data should be made available to those
jurisdictions and the scientific rationale for each
different assessment should be discussed and
understood by all jurisdictions.
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CONTROL PROGRAMS
Programs to control the release of toxic substances into the environment
and reduce the hazard and risk to the Great Lakes ecosystem are implemented by
the jurisdictions under the power of several laws.
Some of these laws, such
as the Toxic Substances Control Act in the United States and the Environmental

Contaminants Act in Canada, are specific to toxic substances. Others, such as
the Federal Insecticide, Fungicide and Rodenticide Act in the United States,
the Pest Control Products Act in Canada, and the Ontario Pesticide Act,
control the use of a particular class of toxic substances. The first two Acts
are relatively new pieces of legislation that address emerging problems,
whereas the last three deal specifically with a class of substances which has
required control for some time. In addition, existing legislation concerned
with air and water pollution control has been strengthened in recent years to
address the recent threat of toxic substances.
In recognition of the problems
associated with the disposal of toxic substances or hazardous wastes, the

United States has enacted legislation such as the Resource Conservation and
Recovery Act and the new Comprehensive Environmental Response, Compensation,

and Liability Act.
In Ontario, hazardous waste management is regulated under
the Environment Protection Act.

It should be noted that each of the eight Great Lakes states also has

specific legislation controlling the use of toxic substances.

Since this is

the case for all the control programs discussed in this chapter, the United
States evaluations only refer to specific state authorities where they
significantly exceed the program requirements authorized under federal law.
This has been done to simplify the discussions; it does not mean that state
control programs play a less significant role in toxic substances control. In
reality, the implementation of these state programs actually provides a
greater overall level of activity.
REVIEW OF PROGRAMS
The Toxic Substances Committee reviewed those major programs which are

considered to be pertinent to the control of toxic substances in the Great

Lakes Basin. The sunmary of this review is organized into three general
legislative categories:
-

manufacture and use;
control of releases to the env1ronment; and
residuals which are toxic in nature.

The Toxic Substances Control Act and the Environmental Contaminants Act

provide for the regulation of the manufacture and use of both new chemicals
This legislation can prevent or control the
and those currently in use.
introduction of toxic substances into commerce and subsequently into the
environment.
In the United States, the program under the Toxic

Substances Control Act

has deliberately emphasized the control of new toxic chemicals through a

pre manufacturing notice process.

This process requires that a firm proposing

to manufacture a new chemical provide basic characteristics and product
information to the U.S. EPA for review prior to actual production. The U.S.

i

notice to
EPA, in turn, has 90 days from the receipt of a pre-manufacturing
the firm that
either request additional health effects test results or advise
If the U.S. EPA
the proposed chemical is not approved for manufacture.
not respond to a
does
or
chemical
proposed
the
of
approves the manufacture
of the proposed
ion
product
period,
90-day
the
within
pre manufacturing notice

chemical may legally commence.

Similarly, any significant new change in the

use of a chemical substance is subject to the notification requirement.

This

program has been effective in regulating the introduction of new chemicals
l
into commerce. The regulation of the vast number of existing toxic chemica

tests
compounds, however, has been limited by the need to complete extensive

and hazard and risk assessments for individual toxic chemicals.

The Canadian Environmental Contaminants Act requires reporting of all
ture
available information on new chemicals by industry where import or manufac
environand
health
on a first time basis exceeds 500 kg per year. Detailed
mental assessments must then be undertaken by the government before a toxic
substance is considered for control. These controls may be in the form of a
ban or restriction in use. A potential shortcoming is the interim between
reporting and imposition of controls where a new chemical could be in
unlimited use. However, emergency provisions are contained in the Act whereby
any chemical suspected of being a significant hazard can be restricted from
use until further information is available. Existing chemicals can be
effectively controlled under the Act by regulation of use and manufacture, as
has been done for PCB, polychlorinated terphenyls, mirex, polybrominated
biphenyls, and chlorofluorocarbons.

The existing pesticide legislation is concerned principally with
registering and licensing applicators, and regulating associated activities.
The pesticides acts, however, are silent regarding the release during the
manufacture of the pesticide itself, and regarding other problems associated
with this activity. The United States legislation addresses the disposal of
waste pesticides and used containers.

Canada and Ontario use the provisions

of other legislation, such as the Environmental Contaminants Act and the
Environmental Protection Act, respectively, for this purpose. To date, this
has been done in a cooperative manner among the agencies involved.
The Clean Air Acts of the United States and Canada, which contain

comparable provisions for controlling toxic air contaminants, have potential
for regulating those contaminants posing significant danger to human health
and to the environment. The programs to control toxic air emissions
established under these Acts and the achievements are also similar. To date,

regulation of toxic air emissions in Canada has been limited to mercury from

chlor-alkali plants, asbestos from asbestos mining operations, lead in fuels

and from secondary lead smelters, and vinyl chloride from certain manuIn the United States, under the Clean Air Act, emission
facturing facilities.

regulations have been issued for sources of vinyl chloride, beryllium,
asbestos,

and mercury.

Three other toxic air pollutants, benzene, radio~

nuclides, and inorganic arsenic have been designated as hazardous substances.

The level of control that has been achieved for several toxic air pollutants

as a result of regulations has been effective.

Overall, however, the control

of toxic air pollutants has achieved very limited coverage relative to the

known list of airborne toxic substances.

The principal problem has been the

time-consuming and expensive assessment process that has limited the number of
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toxic substances regulated.

Furthermore, these Acts have not been

the control of toxic releases, which have been regulated under relat89911136 to
ed 19919:
lation,
such as the Environmental Contaminants Act and the Toxic substances

Control Act.

In the case of Ontario, controls on emissions of a toxic nature

are
considered on a site-specific basis, using regulations under the environ
mental
Prote

ction Act which specify ambient requirements and use the point
of

impingement as a basis of control.

The atmospheric deposition of toxic pollutants to the rm taxes
is M
emerging special problem, the nature and extent of which scientists
are just:

beginning to understand.

The U.S. EPA, as indicated earlier ill the

SW?
ments section, is in the process of establishing a Melodies Wi t
deposition network for the purpose of gathering data on a variety 0
W
loadings, including metals and toxic contaminmts.
le
sitiw
network will provide a substantive basis for

control strategy programs.

assessing the

' it

In addition, infmtion on We

deposition to the Great Lakes will be critical ill

aiming m

writes

lm;
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The final category concerns control programs which address hazardous waste

management.

In the United States, there is specific legislation in the form

the
of the Resource Conservation and Recovery Act which is the basis for

comprehensive hazardous waste management program. Under this Act, the U.S.
EPA is establishing a system of comprehensive hazardous waste regulation.
This control system includes a manifest mechanism which tracks all shipping

and disposal of hazardous wastes; a permit system (not yet implemented) which
specifies requirements for facilities; interim status standards for facilities
prior to the issuance of permits; and reporting and inspection requirements.
In Canada, there is no federal statutory authority which addresses hazardous

wastes, although the recently enacted Transportation of Dangerous Goods Act is
being used to regulate some hazardous wastes through the provisions of a
manifest system. Recognition as a priority environmental concern by the
federal and provincial governments has led to advances in hazardous waste
The primary responsibility still rests with the
management programs.
provinces to develop the necessary facilities to deal with hazardous waste.
In Ontario, waste disposal

sites and waste management systems are

regulated under the Environmental Protection Act. A waybill system is
employed to track liquid wastes from generation through transportation and
disposal.

In addition, as a result of the failures of private sector and

cooperative provincial-private sector proposals to establish hazardous waste

treatment facilities, the Province of Ontario recently identified a site for a

provincial facility which will be operated by a crown corporation. The
Ontario Waste Management Corporation will be responsible for not only the
development of a facility for disposal but also total hazardous waste management in the province. Hearings on the initial phase of the development of a
hazardous waste facility began in the latter portion of 1981.
In the United States, the Resource Conservation and Recovery Act

permitting process, including the setting of technical standards for disposal

facilities, has only recently commenced, so a program evaluation is premature.
Its success will be largely dependent upon the resources and commitment that
will be given to this program. In the absence of specific legislation, the
program in Canada will require a commitment of continued support to ensure
that the coordinated approach is fully implemented.
The area of resource recovery and recycling is of concern to all juris-

dictions within the Great Lakes Basin. In both Canada and the United States
there has been a limited effort to support resource recovery and recycling
demonstration projects. Canada has supported a number of activities,
including a waste oil recovery demonstration project and a successful
industrial waste exchange program. Ontario has established a resource
recovery centre to demonstrate the application of new technology to waste

materials recovery.

0n the United States side, the U.S. EPA has provided over

$4 million in grants to more than ten local governmental units to support
municipal resource recovery and recycling. More importantly, however, the
basic regulatory system under the Resource Conservation and Recovery Act

indirectly encourages recycling and resource recovery by requiring controlled

disposal of toxic substances at specific waste facilities.

This system

provides substantial incentive to reduce the quantities of hazardous waste

generated. Furthermore, it encourages private and public efforts to improve
recycling either within individual facilities or by establishing alternative

mechanisms, such as waste exchanges.

The overall hazardous waste management
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requirements in the United States are already resulting in independent state,
local, and industrial efforts to recover and reuse hazardous wastes. Resource
recovery and recycling are, in the long term, the preferred solution to the
hazardous waste problem created by the use of toxic substances in commerce.
A problem related to hazardous wastes is that of abandoned waste sites.
Under the recently enacted Comprehensive Environmental Response, Compensation
and Liability Act, commonly known as Superfund, the United States, in

cooperation with the states, is implementing a new program designed to clean

up priority abandoned hazardous waste sites and respond effectively to
emergency hazardous waste spills affecting water, air, or land resources. The
Superfund program is also providing valuable additional inventory information
on the location of inactive sites and their hazardous contents.
In Canada,
where hazardous waste management is a provincial responsibility, Ontario has

undertaken a program to identify abandoned sites.

Subsequent actions are

being taken at potential problem locations and plans for remedial actions are
under development.

CONCLUSIONS AND RECOMMENDATIONS
Legislation exists to control the manufacture and use of toxic substances

in the Great Lakes Basin.

However, development and implementation of programs

under the laws have been slow.

-

RECOMMENDATION 14: The Parties should continue the
commitment and the support necessary to sustain and

accelerate control programs to solve the problems

posed by the increasing number of toxic substances.

Adequate legislation exists to control the release of toxic pollutants

into the Great Lakes.
However, there is growing concern regarding the impact
of atmospheric deposition. Although research, monitoring, and assessment

efforts related to atmospheric deposition are being undertaken, a systematic
evaluation of the effectiveness of existing control mechanisms and the
adequacy of current legislative authority has not commenced.

RECOMMENDATION 15: The Parties to the Agreement,
pursuant to Article VI, Section 1(l), should jointly
develop a coordinated control strategy for the

atmospheric deposition of toxic pollutants. This
strategy should be based on compatible or shared

research, monitoring, assessment, and control programs
in the United States and Canada.
In addition, the
Parties, pursuant to Article XI, should evaluate

whether or not legislative changes are needed to

adequately address the complex problem of atmospheric

pollutant deposition to the Great Lakes.

This

investigation must be based on an adequate understanding of the nature and extent of the problem,

gained through

research, monitoring, and assessment

activities, as noted in Recommendation 11.
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While hazardous waste management programs are in place in the juris

dictions, there is an absence of a common definition of hazardous wastes.
This may create problems in jointiy undertaking programs in this area.
RECOMMENDATION 16:
The Parties shouid deveiop a
common definition of hazardous waste as weii as
compatibie programs to ensure the safe transportation

and disposai of hazardous wastes

jurisdictions.
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4. Phosphorus Inputs and Controls

Phosphorus control is required under several sections of the 1978
A reement to address pollution from municipal sources (Article VI, Section

l?a)), pollution from industrial sources (ArticleVI, Section 1(b)), eutrophication (Article VI, Section 1(d) and Annex 3), and pollution from agri
cultural, forestry, and other land use activities (Article VI, Section 1(e)).
Phosphorus control activities conducted in response to Agreement requirements
are sunmarized below.
A major highlight is that efforts to remove phosphorus at municipal
treatment facilities in the Lower Lakes Basin have resulted in the virtual
achievement of an average phosphorus effernt limitation of 1.0 mg/L at each
facility, as called for in the 1972 Great Lakes Water Quality Agreement. The
Board notes that this constitutes the achievement of a major milestone for
phosphorus control.

PHOSPHORUS CONTROL REQUIREMENTS
Annex 3 of the 1978 Agreement details specific measures to control

phosphorus inputs to the Great Lakes.

These requirements are, however,

subject to confirmation by the Parties. The negotiating teams have held a
series of meetings. A proposed addendum to Annex 3 is now under official
review within the respective governments.

PHOSPHORUS REMOVAL AT MUNICIPAL TREATMENT PLANTS
(ARTICLE VI, SECTION 1(A))
Since 1972, Canada and the United States have spent or committed more than
$6.65 billion for municipal wastewater treatment facilities in the Great Lakes
Basin; a principal goal of these programs is phosphorus removal capability.
Removal of phosphorus at municipal treatment plants, in conjunction with
limitations on the phosphorus content of laundry detergents, has resulted in
dramatic reductions in the municipal phosphorus loadings, especially to the
Lower Great Lakes (Table 1 and Figures 2 and 3).

Table 2 lists the nine of the largest sewage treatment plants in the Lower
Lakes Basin which, in 1980, did not achieve an average phosphorus effluent
concentration of 1.0 mg/L. The 1980 loading for each of these facilities is
also presented in the table, along with the loading expected if the phosphorus
concentration in their effluent were 1.0 mg/L. Table 2 also summarizes the
expected date to achieve the effluent goal and the status of activities at
each facility.

In previous reports, the Water Quality Board reported that the 1.0 mg/L
effluent limitation for some of these major facilities in the Lower Lakes
Basin would not be achieved until as late as 1986.

The Board 15 pleased to

TABLE 1
REPORTED MUNICIPAL PHOSPHORUS LOADS IN THE GREAT LAKES BASIN1
(tonnes per year)

LAKE BASIN

SUPERIOR
United States
Canada
MICHIGAN
United States
HURON
United States
Canada
ERIE
United States
Canada
ONTARIO
United States
Canada
ST. LAURENCE RIVER
United States
Canada

EggingéD

PHOSPHORUS LOADINGS

1978

1979

1980

we

EXPECTED
1 mg/L

LOAD2 AT

LOAD
OVER
1 mg/L

1975

1976

1977

230
62

227
71

160
108

150
97

87
124

94
109

74
31

20
78

2,313

2,339

1,774

1,348

1,217

1,045

1,090

45

350
210

317
208

308
217

273
222

227
219

232
194

177
105

55
89

13,870
1 390

7,295
232

6,685
262

6,491
259

5,740
228

4,058
234

3,369
210

2,306
250

1,063
40

4,750
5,110

1,952
2,373

,932
1,267

2,159
1,000

1,766
967

1,798
1,109

1,540
982

729
881

811
101

54
123

54
89

54
129

72
125

89
118

116
76

12
48

104
28

IPhosphorus Toadings for 1975 through 1980 are reported for sewage treatment pTants discharging directiy
to the Takes and for 811 indirect dischargers over 3,800 m3/d (1 MGD) in the U.S. and over 4,500 m3/d
{1 MIGD) in Canada.
2Expected Toad with municipaiities at 1.0 mg/L P , caTcuTated using 1980 fiow data. 1.0 mg/L iS
presently an Agreement requirement oniy for Lake Erie, Lake Ontario, and the internationai portion of
the St. Lawrence River.
3Excess - Reported Toading for 1980 minus

caicuIated Toading if effTuent concentration were 1 mg/L.

Canadian data are for caiendar year 1080; U.S. data are for water year 1980 (October 1, 1979 September 30, 1980).

1972 US. Load Estimate 13,870 tonnes per year
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TABLE 2

MAJOR MUNICIPAL DISCHARGERS IN THE LOWER LAKES EXCEEDING THE 1 MG/L TARGET

FACILITY

JURIS
DICTION

P E R F O R M A N C E
1 9 8 D
CALCULATED
ACTUAL
EFFLUENT
LOADING
LOADINGa
CONCENTRATION

(mg/L)

D A T A
EXCESS
LOADING

EXPECTED DATE
TO ACHIEVE 1 mg/L
EFFLUENT LIMITATION

REMARKS

(tonnes)

AT 1 mg/L

1440

926

514

Complete

306
131

141
43

165
88

1982
1982

180

111

69

1982

Limited phosphorus control presently in
operation at facility. 1.0 mg/L effluent
limitation met in spring 1981 through use
of synthetic polymer coagulant. Additional renovations under way to improve
phosphorus removal. Additional sewers and
expansion also planned. Further,
municipal ordinance limits phosphorus in
laundry detergents.

LAKE ERIE
Detroit STP

Michigan

1.56

Cleveland
NM

- Southerly STP
- Westerly STP

Akron STP

Approximately $400 million in federal
funds received to date for facility
construction. Equipment for phosphorus
removal now in place and in operation.
Preliminary 1981 information indicates
achievement of the 1.0 mg/L limitation.

More than $410 million spent to date to
upgrade treatment and collection systems
and to install phosphorus controls.
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LAKE ONTARIO
Buffalo STP

New York

2.13

496

229

267

1983

Facilities in place for phosphorus
removal. However, limitations in sludge
digestion capacity preclude full operation
of these facilities. Corrective measures
currently under way.

Niagara Falls STP

New York

2.3

175

75

100

1983

Carbon treatment system shut down since
July 1978. EPA and NYDEC filed suit
against city on May 6, 1981 to attempt to
remedy problems. Federal funds received
to investigate remedial works.

Rochester
(Frank) STP

New York

204

l?3

81

Complete

Plant currently meeting phosphorus limit.

Syracuse STP

New York

155

87

68

Complete

Tertiary treatment units on line March

1.8

1981.

Achievement of 1 mg/L phosphorus

limit was expected by September

Hamilton STP

Ontario

2.2

Municipality is to present by October 1981
a program to meet phosphorus effluent
requirements as soon as practicable after

that date.

a.

Canadian data are for calendar year 1980; U.S. data are for water year 1080 (October 1, 1979

1981.

September 30, 1980).

report here that schedules were advanced at some of these facilities in order
to achieve the requisite phosphorus removal by an earlier date. The latest
date is now 1983 and, further, the Detroit, Akron, Rochester, and Syracuse
municipal treatment plants are now achieving the 1.0 mg/L effluent limitation.
The Board notes, with gratification, that many other municipal facilities

have previously achieved the desired effluent goal. Together, these efforts
have resulted in the virtual achievement of an average phosphorus effluent
limitation of 1.0 mg/L at all municipal treatment facilities in the Lower
Lakes Basin, as called for in the 1972 Agreement.
The Board notes, however, that a number of facilities have not yet

achieved the desired level of phosphorus removal. The Board encourages these
facilities, despite construction and funding delays, to complete their
programs at the earliest possible date, since further significant reductions
in the annual phosphorus loads would be effected for each of the Great Lakes.
Lake Michigan is noteworthy in that, on average, municipal facilities in

that basin discharged with an average effluent phosphorus concentration of
0.96 mg/L. However, several major municipal facilities are discharging with
an average effluent concentration greater than 1.0 mg/L. A further load
reduction of more than 200 tonnes per year could be achieved if these plants
reduced their effluent concentration to 1.0 mg/L.
Details about the status of specific facilities are given in Appendix I
(Phosphorus Inputs and Controls) and Appendix II (Areas of Concern).

INDUSTRIAL PHOSPHORUS INPUTS (ARTICLE VI, SECTION 1(3))
Phosphorus loadings from industrial sources generally constitute onlya
small portion of the point source phosphorus load to the Great Lakes. The
major exceptions are the lower Fox River, Wisconsin, where pulp and paper
manufacturing facilities discharged 128.5 tonnes of phosphorus in 1980, which
is more than half the total point source phosphorus load to Green Bay; and
Thunder Bay, Ontario, where industries discharged 80.7 tonnes in 1980,

compared to a municipal loading of 102 tonnes.

Industries also discharged substantial amounts of phosphorus into other

areas of concern, including the Detroit River, Rochester Embayment, Cleveland,
Cornwall-Massena, Hamilton Harbour, and the Niagara River.
Industrial and,

for comparison, municipal loadings of phosphorus into these areas of concern
are given in Appendix I, which also provides details about other significant
industrial dischargers of phosphorus.
In the formulation of nutrient management strategies for these areas of
concern, controls on industrial point-source inputs of phosphorus should be

considered.

DETERGENT PHOSPHORUS LIMITATIONS
Limitations on the phosphorus content of laundry detergents have
contributed to reductions in phosphorus loadings to each of the Great Lakes._

Canada has established a federal limit of 2.2% on the content of phosphorus in

laundry detergents. Minnesota, Wisconsin, Michigan, Indiana, and New York
each have a state limit of 0.5%. The City of Chicago also has a limit of
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0.5%, thereby including most of the Illinois portion of the Great Lakes
Basin. Ohio and Pennsylvania have no limitations. Wisconsin has a sunset
provision in its legislation, which calls for a review of the efficacy of the
limitations, preparatory to deciding whether to extend or revise them.

In previous reports, the Water Quality Board has advocated detergent
phosphorus limitations for all Great Lakes jurisdictions.
The Board continues
to support these measures.

NONPOINT INPUTS (ARTICLE VI, SECTION 1(E))
Full implementation of municipal and industrial phosphorus control
programs to achieve an effluent phosphorus concentration of 1.0 mg/L will
reduce phosphorus loadings even further, but not to the loads proposed in the
1978 Agreement.

For instance, in the Bay of Quinte on Lake Ontario,

addi

tional cost-effective point-source phosphorus controls are required to achieve
an average effluent concentration of 0.5 mg/L in the summer. However, for

many other areas of the Great Lakes, the most cost-effective measures to

remove additional quantities of phosphorus are nonpoint controls.

When municipal point source control programs are completely in place in
the Lake Erie Basin, municipal inputs will contribute only 20% of the

phosphorus load, and nonpoint sources, primarily runoff from agricultural
in the western basin, will account for 60% of the input.
Soil loss and

land

erosion contribute to sediment and nutrient loads to streams and the lake.
The PLUARG study quantified these problems and suggested solutions. Since
Lake Erie is the most seriously impacted from nutrient inputs, both Canada and
the United States have undertaken successful demonstration programs in the
Lake Erie watershed in order to develop nonpoint control strategies, establish
the most cost-effective soil conservation and land runoff measures, and to
gauge public response to these measures.
Because of differences in soil types
and land uses, programs are often designed to meet the requirements of the

local watersheds, although findings may be applicable to other areas of the
Great Lakes Basin.

Based on a series of successful demonstration projects, the United States

has found no-till and minimum-till practices to be cost effective in reducing
nonpoint phosphorus inputs to streams draining into western Lake Erie. The
United States is now supporting a wide-scale program to accelerate the
adoption of these practices through financial and technical assistance to
farmers. This assistance is provided through local soil conservation
districts located in the western basin.
Canada has undertaken comprehensive water management programs for the

Thames and the Grand River Basins,

considering both rural and urban point and

nonpoint sources of phosphorus, as well as sediments, bacteria, pesticides,
and other parameters. The Stratford/Avon River Environmental Management
Project is an attempt to provide a comprehensive water management strategy for
the Avon River Basin and is serving as a pilot study on the acceptability and

effectiveness of nonpoint remedial measures. The objective is to improve
water quality both in the watershed and downstream.

Details about specific programs to limit nonpoint inputs of phosphorus to
the Lake Erie Basin are given in Appendix I.
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5 . Agreement Progress

In this chapter, the Board reports on the progress of Parties in

deveIoping and impTementing programs and measures required under the 1978
Agreement. A summary Of progress is presented beIow; detaiTs are reported in
Appendix III.
In addition, the Board has sumnarized its own activities in
carrying out its responsibiIities in assisting the Commission under the

reTevant sections of the Agreement.

Progress toward deveTopment and impIementation of programs and measures to
controT persistent toxic substances, as caIIed for in Annex 12 of the Agree-

ment, is discussed in Chapter 3.

Progress to meet Agreement requirements to

contrOT phosphorus, in response to the eutrophication issue, is discussed in

Chapter 4.

POINT SOURCE COMPLIANCE (ARTICLE VI, SECTIONS 1(A.B.C))
In order to meet the generaI and specific objectives of the Agreement, the
Parties committed themseTves to deveIop and impTement programs and other

measures to abate, controT, and prevent poIIution from municipaT and industriaT sources, and to prepare an inventory of poIIution abatement requirements.
Programs reIated to controT of phosphorus have been discussed above.

INVENTORY 0F POLLUTION ABATEMENT REQUIREMENTS
(ARTICLE VI, SECTION I(c))
The Parties are to prepare and revise annuaTTy an inventory of poITution

abatement requirements for aTI municipaT and industriaT dischargers into the
Great Lakes System. The inventory is to incTude compTiance scheduTes and
compIiance status with monitoring and efquent restrictions. This inventory
is currentIy in preparation by the Parties.
Priority is being given to

identifying and documenting municipaI and industriaI dischargers into areas of
concern (discussed in Appendix II), pIus other Targe-vqume dischargers in the
basin.

However, untiI the Parties submit their Iisting of municipaI and

industriaT faciTities and the pOTTution abatement requirements for each, the

Water QuaTity Board cannot advise on the adequacy of programs and progress to
abate, controT, and prevent poIIution from point sources. The Board therefore

has Iimited itseIf to describing but
1.

not evaTuating:

POTIution from municipaT and industriaI sources in identified areas

of concern, and measures taken to abate this poITution (presented in

Chapter 2 and Appendix II).

2.

Programs and measures initiated by the Parties to address poTTution
from municipaT and industriaT sources, in response to the

requirements of ArticTe VI, Sections 1(a) and 1(b).
highTighted beiow.
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These are

POLLUTION FROM MUNICIPAL AND INDUSTRIAL SOURCES (ARTICLE VI,

SECTIONS 1(A) AND T 3))
Programs to abate,

controI, and prevent poTTution from municipai sources

and urban drainage are to be compIeted and in operation no Tater than December
31, 1982. Programs to address poTIution from industriai sources are to be

.CompTeted and in operation no Tater than December 31, 1983.

CONSTRUCTION OF WASTE TREATMENT FACILITIES (ARTICLE VI.
SECTIONS 1(A)(I) AND (II))
Municipai faciiities are to be constructed to provide Ieveis of treatment
consistent with the achievement of the phosphorus requirements and the genera]
and specific objectives of the Agreement. Since 1972, Canada and the United
States have spent or committed more than $6.65 biIIion for construction of
municipai wastewater treatment faciTities in the Great Lakes Basin.

CONSTRUCTION AND OPERATING STANDARDS (ARTICLE VI,
SECTION 1(A)(III))
Both Canada and the United States have estabTished goaIs for the quaiity
of pubiic waters and programs through which these goaTs are to be achieved.
Both countries require secondary or equivaient treatment at municipai waste

water treatment faciIities, and have provision for more stringent measures if

required, to protect receiving water quaTity. In Canada, reiaxation of this
standard may be aTTowed on a case by case basis if receiving water studies
indicate that such wiTI not impair stream water quaIity; in this case, the
minimum degree of treatment wiTT be primary. Mechanisms have been estabiished
to ensure that these faCiIities are constructed, operated, and maintained to
achieve effiuent discharge requirements.

PRETREATMENT (ARTICLE VI. SECTIONS 1(A)(1v) AND 1(B)(v1))
In 1978, the United States estabTished through reguIations a nationai
pretreatment poTicy to prevent industriaT poTTutants from entering municipaT
treatment systems which wouId interfere with the operation of the system,
contaminate the siudge, or pass through and enter the receiving water. The
program is being advanced in order to ensure that toxic or potentiaITy toxic
chemicaIs wiIT not be discharged to municipaI treatment systems in the future.
In Canada, the Ontario Ministry of the Environment and the Ontario
Municipai Engineers Association deveToped a modeT "By Law to ControI
IndustriaT Waste Discharges to MunicipaI Sewers". Where impTemented, the
modeT sewer-use by Taw encourages protection of municipai sewage treatment
pTants, inciuding coTIection and disposai faciiities, and reguTation of the
discharge of industriaI wastes to municipai sewers. AppIication of the by-Taw
is a municipaT responsibiiity.

COMBINED SEwER OVERFLOWS (ARTICLE VI, SECTION 1(A)(v))
The 1978 Agreement caTIs for measures to reduce poTIution from storm,
sanitary, and combined sewer discharges. The Water Quaiity Board estabiished
a Task Force to assess progress to date. The findings of the task force are
summarized beiow; their fuii report is given in Appendix IV.
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Stormwater runoff and combined sewer overflows from urban areas are
significant contributors to localized problems in streams, estuaries, harbors,

and nearshore areas. Bacterial contamination can contribute to beach
closings; nutrients to nuisance algal conditions; and oxidation of organic

materials to oxygen depletion.

Combined sewer overflows can also contribute

to adverse modification of aquatic life due to the presence of toxics or the

absence of oxygen, with the result that sludge worms are often the only
benthic organisms present in many estuaries and harbors.
Urban runoff

contributes substantial amounts of suspended materials which add to the total
amount of material which must be dredged from harbors and navigation channels.
Finally, stormwater runoff and combined sewer overflows can contribute to
increased costs and delays in dredging due to contamination of sediments by
toxic heavy metals.

Combined sewer overflows contribute to water quality problems in five
areas of concern: Milwaukee Estuary, Wisconsin; Detroit River; Cleveland,
Ohio; Clinton River, Michigan; and Rochester, New York. Details about inputs,
corrective measures, and funds expended or required are presented in

Appendices II and IV.

BOD and phosphorus loadings via land runoff and overflows for a given
urban area are typically an order of magnitude less than loadings from
municipal treatment plants serving the same area. For large urban areas,
loadings from land runoff and overflows far exceed loadings from municipal
treatment plants in smaller cities and, therefore, constitute a significant
source of input to the lakes. For example, the annual loading of phosphorus
from combined sewer overflows at Detroit is estimated as 110 tonnes. This is
less than 10% of the 1980 loading of 1,442 tonnes from the Detroit sewage
treatment plant.

When all municipal sewage treatment plants in the Lake Erie

Basin achieve a phosphorus effluent limitation of 1.0 mg/L, combined sewer
overflows from Detroit will be the third largest point source of phosphorus in
the basin.
Programs are underway in both Canada and the United States to: determine
the extent to which storm and combined sewer overflows contribute to the
above-mentioned problems, develop and demonstrate cost-effective control
technologies, and implement such technologies as appropriate. These programs
should adequately define the extent to which local water quality problems are

caused by these sources and the benefits that could be achieved through
various
degreesof control. However, these studies do not usually address the

contribution of these sources to whole-lake concerns. Policymakers express
mixed feelings about the degree of importance that should be given to urban

nonpoint sources and overflows and, in the United States, funding for control

of combined sewer overflows may be terminated.

The implementation of best management practices, including source control

programs, has been shown to have a significant effect in areas where dissolved

oxygen levels are depressed or excessive coliform counts cause beach

closings. Alternative technologies and management practices, which are being
demonstrated at numerous locations in the Great Lakes Basin, confirm many
opportunities to control pollutants from land runoff and combined sewer
overflows at reduced cost.

Control of loadings from runoff and overflows is increasingly expensive

for each successive increment of abatement.

Therefore, various alternative

control systems, as well as various levels of pollutant removal, should be

examined to establish the most cost-effective approach to achieve the desired
water quality benefits.

CONTROL REQUIREMENTS AND ENFORCEMENT (ARTICLE VI.
SECTIONS 1(A)(v1). I(D)(1), AND 1(D)(v11))
Under the terms of the United States Clean Water Act, the NPDES permit is

the primary regulatory mechanism governing the release of pollutants from
point sources to United States lakes and waterways.

All discharges of

pollutants must be in conformance with an NPDES permit. Permits are valid for
up to five years. Each Great Lakes state has been delegated authority to
issue, reissue, modify, and enforce NPDES permits.
The first NPDES permits for the most part only addressed conventional

pollutants.

Increasingly, however, provisions are being incorporated to

reflect the increased emphasis on toxic substances.

Widely diverse programs

have been undertaken to establish NPDES permit reporting requirements and
effluent limits, e.g. end-of-pipe biomonitoring and Michigan's reporting and
testing requirements through its Critical Materials Register Program.
In Canada, pollution control is a cooperative federal-provincial
endeavour. Under the federal Fisheries Act, national guidelines and
regulations are developed to control water pollution from specific industrial
sectors. The orientation of federal programs is shifting from conventional
pollutants to control of toxic substances in effluents.
Under a federal-provincial accord, Ontario has agreed to adopt pollution
control requirements at least as stringent as the national requirements.
Under provincial legislation, the Ontario Ministry of the Environment employs
a variety of legally enforceable measures to effect compliance with its
requirements.

These include Control Orders, Requirements and Directions, and

Program Approvals.

Biomonitoring programs have been implemented to delineate the impact of
industrial effluents on the Great Lakes Basin ecosystem.

PULP AND PAPER INDUSTRY (ARTICLE VI, SECTION 1(3))
In 1977, the Water Quality Board had reported on progress within the pulp

and paper industry to reduce pollutant discharges to the Great Lakes.

Because

of significant progress by that industry since that report and because of
increased interest in toxic substances, the Board established a Pulp and Paper
Task Force to report on these considerations.

The Task Force's report,

"The

Response of the Pulp and Paper Industry in the Great Lakes Basin to Pollution
Abatement Programs", is sumnarized below. The report of the Task Force thus
constitutes part of the Board's report on progress of the Parties to abate
pollution to the Great Lakes from industrial sources.
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There are 85 pulp and paper mills discharging their effluents directly

into the waters of the Great Lakes Basin; 44 mills discharge to municipal
sewer systems.
The Task Force only assessed the impacts of the former, since

the wastes of the latter are virtually impossible to distinguish and
characterize after treatment at municipal facilities.

Pulp and paper mills contribute to water quality problems in eight areas
of concern:
Thunder Bay, Ontario; Peninsula Harbour, Ontario; Nipigon Bay,
Ontario; Terrace Bay, Ontario; Green Bay, Wisconsin; St. Marys River; Spanish
River, Ontario; and Cornwall, Ontario.
Details about corrective programs and

measures are presented in Appendix II.

Comparison of aggregate data on pollution loads and pulp and paper
production between Canada and the United States is not advisable since the
amounts of conventional pollutants associated with pulp production are usually
higher than those associated with the manufacture of paper and other finished
products. Many Ontario mills produce both pulp and paper, but most United

States mills make only paper.
Differences among mills also arise because of
different processes used and because of the age of the facility.
The
different water quality problems arising from the different industrial

processes led Canada and the United States to initially adopt different
abatement strategies. In Canada, the emphasis was placed on modification of
in-plant processes and on reduction in water use; in the United States,

emphasis was on effluent treatment technology. Notwithstanding these
initially different approaches, comparable progress is being made in reduction
of BOD and solids loads to achieve water quality objectives and, as noted,

emphasis is shifting to development of programs to control persistent toxic
substances.
All agencies within the Great Lakes Basin have developed pollution
abatement programs for the pulp and paper industry consistent with the

requirements of their individual water quality objectives.

Two conventional

pollutants, BOD and T58, were the first to be regulated. Subsequently, some
jurisdictions added pH, fecal coliform, and fish toxicity to their control

programs. More recently, specific pollutants such as zinc, mercury, PCB, and
chlorophenols have been included.
Meeting these requirements has resulted in

a marked improvement in the quality of the effluents discharged into the Great
Lakes.
Each jurisdiction carries out a compliance enforcement program.

Violations of specific limitations set by the agenc1es are referred for
appropriate legal action on a case-by-case basis.

Despite a relatively constant increase in pulp and paper production in
Canada and the United States over the past 13 years, there has been a dramatic
decrease in the discharge of conventional pollutants from this industry in
both countries. Nevertheless, there is a continuing concern about other
pollutants which may have a longer-term effect on the ecosystem.
Canada and the United States are addressing the problem of toxic
substances in pulp and paper mill effluents in essentially the same way.

Past and ongoing support programs, such as in research and development,
have contributed significantly to the improvement in discharges and to the
overall knowledge of cause and effect. New technology and resource economics
(energy conservation, raw materials, and labor costs) have and will continue

to contribute greatly to the resolution of particular concerns about effluent

discharges.

In many cases, technological changes, which began as an

alternative to conventional control methodology, have become recognized for
their benefits in energy conservation and improved resource utilization.
The Pulp and Paper Task Force recommended to the Board:
1.

Though the pulp and paper industry has made considerable progress in

reducing the loadings of BOD and total suspended solids into the
Great Lakes, further improvements are necessary to meet the Agreement
objectives.

In addition, attention should be focused on identifica

tion and reduction or removal of toxic pollutants, particularly
halogenated organics and other substances which are persistent and/or
bioaccumulate.

2.

Problem mills should be identified by means of biomonitoring

techniques and chemical analyses of effluent and environmental

samples.

3.

The pulp and paper industry should discontinue the use of
trichlorophenol and pentachlorophenol.

4.

The industry should be encouraged to use chlorine dioxide instead of
chlorine; to improve washing efficiency of unbleached pulp in order
to minimize carryover of dissolved organics; and to make other
appropriate and feasible internal adjustments, as outlined in the
Task force's report, in order to reduce production of chlorinated
organics.

5.

Pulp and paper mill effluents should not be toxic to aquatic life.

6.

Where PCB's are discovered in the effluent, the regulatory agency
should limit the suspended solids to which PCB's are usually adsorbed
to the lowest level consistent with available technology.

7.

Overdosing biological treatment systems with nutrients, such as

8.

Research on the nature of pollutants generated during the manufacture

phosphorus and ammonia, should be avoided.

of pulp and paper, the treatment of those pollutants, and their

effects on the receiving waters should be continued.

WATER INTAKES AND THERMAL DISCHARGES (ARTICLE VI.
SECTIONS 1(B)(TTT) AND (v))
The 1978 Agreement requires the Parties to develop requirements to control
thermal discharges and to minimize adverse environmental effects of water
intakes. Both Canada and the United States have initiated programs to reduce
fish mortality resulting from impingement and entrainment of fish at water
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intakes.

Canada has proposed guidelines for design and operation :f both new

and existing plants.

Ontario has published guidelines for the withdrawal and

discharge of cooling waters. Ontario Hydro is experimenting with various
intake designs to deter fish entry, and limited retrofitting is being
considered on existing stations.

In the United States, as a result of the 1972 Amendments to the Federal
Water Pollution Control Act, most facilities were required to submit Sections
316(a) and 316(b) demonstrations to show that ecological impacts from thermal
discharges and water withdrawals are minor. For existing facilities, the
general policy is to allow older,

problem

facilities to cycle unaltered out

o; the system, since the costs of correction are usually too great to warrant
c anges.
Since biological studies of thermal effects have generally not shown any

significant adverse impact, no United States facility built prior to 1970 in

the Great Lakes Basin has yet been required to modify its thermal discharge,
and it is unlikely that any changes to existing facilities will occur.

Attention in the United States has focused on new construction, because
changes at the design stage are less costly than retrofitting. The Clean
Water Act requires that a closed-cycle system be the first design for a new
facility. If Sections 316(a) and 316(b) demonstrations are submitted and
approved, then some alternative design can be pursued. Some new facilities
are closed-cycle systems, and others have incorporated innovative designs to
minimize impingement and entrainment and impact arising from thermal
discharges. Some facilities constructed over the past decade, however,
utilize features which propagate problems identified with older facilities.

POLLUTION FROM AGRICULTURE. FORESTRY, AND OTHER LAND USE
ACTIVITIES (ARTICLE VI. SECTION l(E))
The Agreement calls for the Parties to develop and implement measures to

abate and control pollution from agricultural, forestry, and other land use
activities.
Both Canada and the United States have implemented a wide range
of regulatory and voluntary programs and practices specifically aimed at:

control of pest control products; pollution from animal husbandry; the hauling
and disposal of liquid and solid wastes; road salting and salt storage;

control of soil losses from urban, suburban, and rural areas; and improvements

in land use planning and management.

Many relevant programs and measures are referred to in the report of the

Pollution from Land Use Activities Reference Group.
However, since the
Parties have not yet responded to the Commission's report on the PLUARG
reference, the Water Quality Board cannot advise on the adequacy of programs
and measures initiated to date.

Details about specific programs and measures initiated by the
jurisdictions are provided in Appendix III; see also Appendix I for measures
relating the control of phosphorus with control of soil losses and runoff.
Three specific activities are highlighted here.

INTEGRATED PEST MANAGEMENT
Both Canada and the United States have implemented successful integrated
pest management (IPM) programs. Pests include insects, rodents, and crop
diseases.

IPM integrates cultural, mechanical, genetic, biological, and

chemical pest control methods. IPM methods should be practical, effective
against the pest, minimize the effect on the ecosystem (including man), and
allow for economical production of food and fibre. Successful programs have
been conducted for the onion maggot in the Keswick Marsh, Ontario and some of
the peach crop in Ontario.

reduced

by50%.

Use of insecticide sprays has or will have been

HAZARDOUS WASTE MANAGEMENT PROGRAMS AND SITING ACTIVITIES
UNITED STATES
The Board has previously reported on hazardous waste management programs,
such as the cradle-to-grave regulation of hazardous wastes under the Resource
Conservation and Recovery Act, and the toxic substance disposal provisions in
the Toxic Substances Control Act.

In December 1980, the Comprehensive

Environmental Response, Compensation, and Liability Act (Superfund) was
passed, and a hazardous waste sites and spills program is now being
developed. Details on these pieces of legislation are given in Appendix III.
Although there are more than 430 active hazardous waste disposal
facilities now operating in the eight Great Lakes states, the Board notes that
there is a shortage of treatment, storage, and disposal capacity relative to
the volume of hazardous waste generated. This has led to concerns about the
location and development of new facilities.
New York is directing an effort to site a new hazardous waste disposal
facility at Sterling. A generic environmental impact statement has been
drafted to focus discussion on the proposed facility. Other states have also
been involved in siting issues; the major conclusion from activities to date
is that proposals to site hazardous waste facilities are controversial.

CANADA
In November 1980, Parliament passed the Transport of Dangerous Goods Act.
Regulations to develop a waybill system to track hazardous liquid and solid
waste in Canada are being developed. Ontario has developed a waybill system
to track wastes within the province. In addition, Ontario's Hazardous Waste
Disposal Program sets out requirements for classification, treatment, and
disposal of liquid wastes. Legislation and other programs to manage wastes
have been reported on previously and are sumnarized in Appendix III.
Ontario has explored alternatives to establishment of a waste treatment
and disposal facility. Since proposed private and joint government-industry
ventures met with adverse public reaction, Ontario has established the Ontario
Waste Management Corporation, which will develop and manage a proposed secure
landfill site and permanent liquid industrial waste treatment facility at
South Cayuga, Ontario. When completed, the facility will handle the bulk of
Ontario's liquid waste. Hearings have been initiated regarding the accept-
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abiTity of the site seTected for the faciTity and whether the proposed Tand-

fiTi and treatment faciiities are environmentaiiy safe and technoIogicaIiy
sound.

MEASURES TO CONTROL SOIL LOSSES FROM URBAN,
AND RURAL AREAS

SUBURBAN,

As noted in Chapter 4, measures have been impTemented to reduce the
Toading of phosphorus from nonpoint Tand runoff in the Lake Erie Basin.

Phosphorus controT is part of the Targer program to deveTop cost effective
soiT conservation and Tand runoff controI strategies for phosphorus,

sediments, bacteria, pesticides, and other poTTutants.

The United States has

found that no tiTI and minimum tiTI agricuiturai practices are effective and
is supporting programs to acceierate their acceptance and adoption.

Canada's

programs to deveTop comprehensive water management strategies in the Thames
River and the Grand River Basins consider both ruraT and urban point and
nonpoint sources of poTTutants.

The Stratford/Avon River project is serving

as a piTot study on the effectiveness and acceptabiIity of controI measures.

POLLUTION FROM SHIPPING ACTIVITIES
(ARTICLE VI, SECTION 1(F) AND ANNEXES A. 5, AND E)
The Agreement caTTs for the Parties to deveTop and impiement measures to
abate and controi poTIution into the Great Lakes from shipping sources. Joint
annuai reports prepared by the Canadian and the United States Coast Guards
detaii programs and progress toward meeting requirements of the Agreement.
Copies of these reports have been forwarded to the Internationai Joint
Commission.

Annex 4 stipuiates the adoption of programs and compatible reguTations to
prevent discharges of harmfuT quantities of 0i] and hazardous
poiiuting
substances from vesseis.

With reference to oii poTTution, both the United

States and Canada have met the requirements of a1] the provisions of Annex 4

through appropriate ruTes and reguIations.
With respect to hazardous
poTTuting substances, the U.S. Environmentai Protection Agency has issued

ruies to inciude the substances Tisted in Annex 10. Existing Canadian
reguTations cover the majority of substances Tisted in Annex 10; proposed
amendments to ensure coverage of a1] substances have not yet been finaTized.
Annex 5 stipuIates that compatibie reguiations be adopted to govern the

discharge of garbage, sewage, and waste water from vesseTs.
ATI prOViSions of
Annex 5 have been met by the Parties, but Canadian and United States regula-

tions respecting sewage poTTution from ships in the Great Lakes aITow for
different discharge standards. Studies were initiated to determine the extent

to which marine sanitation devices were meeting presentTy prescribed standards.

The resuIts,

however, indicated a generai faiTure of most currentTy fitted

devices to conform to either country's standards.
The Coast Guards have
proposed studies to identify and resoTve the probable cause of faiTure of
instaITed marine sanitation devices.

Annex 6 caiis for the Canadian Coast Guard and the United States Coast
Guard to review services, systems, programs, recommendations, standards, and
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regulations relating to shipping activities in order to maintain or improve

Great Lakes water quality. The two Coast Guards have heldmany informal
meetings at the operational level to review rules and regulations covering
navigation equipment, and ship communication systems.

concern are continually being updated.

These areas of mutual

The Coast Guards have completed a study on the ecological significance of

constituents and the public health aspects of the discharge of ballast water
in the Great Lakes. The report concluded that there is an unknown potential
for ecological impact, since nonindigenous flora and flora can be introduced
into the Great Lakes by discharge of ballast water, and survive. The Coast
Guards have recommended that the Water Quality Board investigate this in the
broader context of potential impact on the Great Lakes ecosystem as a whole.

Ontario has reported that European flounder,

likely introduced into the

Great Lakes via ballast water, has been caught in both Lake Erie and Lake
Ontario.

If this species can reproduce in the Great Lakes, the potential

impact on the fishery could be great.

CONTINGENCY PLAN (ARTICLE VI, SECTION 1(1) AND ANNEX 9)
Annex 9 calls for the maintenance of the "Joint Canada United States

Marine Pollution Contingency Plan for the Great Lakes (CANUSLAK)", adopted by
the Parties on June 24, 1974.

This plan provides for coordinated and

integrated response, through the Joint Response Team (JRT), "in the event of a

discharge or the imminent threat of a discharge of oil or hazardous polluting
substances .
CANUSLAKis generally reviewed annually and amended as
appropriate.

The Canadian and the United States Coast Guards have identified the
connecting channels of the Great Lakes System as high risk areas. Together
with other responsible agencies, they have developed a detailed supplement to
CANUSLAK for the St. Clair River-Detroit River System.

Detailed supplements

are presently under development for the St. Marys River and for the
international portion of the St. Lawrence River.

JRT exercises and meetings are periodically held to further develop

countermeasure techniques.

DREDGING (ARTICLE VI. SECTION 1(6) AND ANNEX 7)
Annex 7 of the 1978 Agreement assigned many of the considerations about
dredging to the Water Quality Board which, in turn, established a Dredging

Subcommittee.

In its 1981 status report to the Board, the Subcommittee

concluded that the variability of dredging projects, sediment characteristics,
and disposal options precludes the development and application of universal
criteria for dredging activities in the Great Lakes Basin. The Subcommittee
reaffirmed the site-specific approach for the environmental review of Great
Lakes dredging projects.

The Dredging Subcommittee has produced conceptual guidelines to be used
for this evaluation. The guidelines are similar to procedures presently in

use in the Great Lakes, and to procedures followed in both Canadian and United
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States ocean-dumping legislation.

The guidelines consider historical and

ecological information, physical and chemical characteristics of
the sediment,
biological impact from the sediment, and evaluation of use and disposal

options for dredged material.
of the Board s report.

Each of these is expanded upon in Appendix III

The Subcommittee's status report also contains a register of significant
dredging projects in the Great Lakes Basin. The Register contains information
on about 95% of all dredging activities undertaken during 1975-79. The
Register will be updated periodically and include additional information as

identified by users.

Both the United States and Canada currently use bulk chemical character-

ization as a basic part of the process to evaluate dredging and disposal

activities.

The Dredging Subcommittee expressed concern that the proposed

United States testing requirements for dredge or fill material (Section

404(b)(1), Clean Water Act) published in the Federal Register on December 24,
1980, may result in incompatibility between the presently compatible United
States and Canadian guidelines. The incompatibility could result from the
apparent virtual exclusion of bulk chemical characterization of the sediments
in the proposed United States testing requirements.
The Dredging Subcommittee also expressed concern that the proposed United

States testing requirements rely heavily on bioassay and bioaccumulation test
results at a time when these methodologies are still in the development stage.

Therefore, the Dredging Subcommittee believes that the use of bulk chemical

characterization of sediments should be continued as part of the testing
requirements for dredging and disposal activities.

Annex 7 directs the Parties to identify and preserve significant wetland
areas in the Basin which are threatened by dredging and disposal activities.
However, in broader perspective, other shoreline alterations and development,
such as bridging, drainage, and construction of dikes and levees also result
in conversion of wetlands into land suitable to accommodate industry, housing,
transportation, agriculture, and recreation. Article VI, Section 2, which
directs the Parties to implement additional programs which are necessary and
desirable to fulfill the purpose of the Agreement and to meet the general and
specific objectives, is therefore applicable here.

In the United States, several federal and state laws, regulations, and
court orders can be utilized to protect wetlands. Canada and Ontario also
have legislation which protect habitat and regulate land use planning.
Programs to identify, study, and evaluate wetlands are also underway.

DISCHARGES FROM ONSHORE AND OFFSHORE FACILITIES
(ARTICLE VI, SECTION I(H))
The Agreement calls for the Parties to abate and control pollution from
onshore and offshore facilities, including prevention of discharges of harmful
quantities of oil and hazardous polluting substances.

Canada and Ontario have submitted a comprehensive report to the IJC,
entitled "Programs and Measures for the Prevention of Discharges of Oil and
Other Hazardous Polluting Substances from On-shore and Off-shore Facilities
in fulfillment of requirement 4(a) of Annex 8 of the Agreement.

United States EPA, in cooperation with the Great Lakes states and other
federal agencies, has drafted a comprehensive report in response to
requirement 4(a) of Annex 8. The draft is presently undergoing review
preparatory to transmittal to the International Joint Commission.

HAZARDOUS POLLUTING SUBSTANCES
(ARTICLE VI, SECTION 1(J) AND ANNEX 10)
Annex 10 stipulates that the Parties maintain two lists: substances known
to have toxic effects and with a risk of being discharged to the Great Lakes
System, and substances with potential effects and potential risk of discharge.
The annex presents both lists. The Parties are to continually revise these
listings and to identify harmful quantities of these substances.
There have been no formal consultations on Annex 10.

AIRBORNE POLLUTANTS (ARTICLE VI, SECTION 1(L))
The Agreement stipulates that the Parties identify atmospheric sources of
substances which may have significant adverse environmental effects, identify
the relative contributions of these sources, better define wet and dry
deposition rates, and consult on appropriate remedial programs. Both direct

and indirect impairment (on tributary water quality) are to be considered.

The Water Quality Board has previously (in July 1979) reported to the

Commission on the issue of acidic precipitation and the status of Canadian and
United States control programs and policies. The issue of atmospheric
deposition of toxic pollutants in the Great Lakes Basin is discussed in
Chapter 3. Estimates of atmospheric loadings and the status of atmospheric
monitoring programs are detailed in the report of the Surveillance Work Group.
Both Canada and the United States have operational atmospheric monitoring
networks in the Great Lakes Basin. These are being continually upgraded, with
the focus on measuring wet and dry deposition and on identifying and quantifying organic substances.
The United States also conducts enforcement activities against non
complying sources, assess the costs of control, and ensures that these costs
are distributed equitably. The United States has also initiated programs and
studies to identify chemicals of greatest concern; identify key source
categories; develop emission inventories; assess toxicity of air emissions;
and work a toxic factor into the air permits system.

SURVEILLANCE AND MONITORING (ARTICLE VI. SECTION 1(M))
The Agreement calls for development and implementation of a coordinated
surveillance and monitoring program for the Great Lakes.
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The Great Lakes International Surveillance Plan (GLISP), developed
under
the auspices of the Water Quality Board, provides the framework for
surveil
lance and monitoring programs on the Great Lakes. Surveillance
and monitoring
goals, as presented in the Agreement, are for the most part being met.
All
jurisdictions have established monitoring programs to assess the degree
to
which control requirements are being met.
The monitoring and research programs have greatly improved our understanding of the status of the lakes and how they respond to changes in
loadings. This improved understanding may make it possible to achieve
economies in future monitoring programs. However, the shifting emphasis
towards toxic substances, which require sophisticated and expensive analyti
cal
procedures, the increasing demand for atmospheric monitoring, and the requirement for more precise loading estimates will make it difficult to meet future
needs with the present level of resources.

'

As GLISP was developed under the 1972 Water Quality Agreement, it
emphasized the eutrophication problem in the Great Lakes. The 1978 Water
Quality Agreement emphasizes toxics, and specific elements of GLISP are being
developed to assess the toxics issue. One of these elements is the nearshore
fish contaminant program, the United States portion of which is now being
coordinated under EPA's Great Lakes National Program Office. United States
information is integrated with Canadian data to obtain an overview of the
nearshore fisheries of the Great Lakes with regard to the contaminant issue.
Continued efforts on data quality control using round robin surveys, the
development of internal quality control protocol, and the use of a common
reporting format as designed in the GLISP have improved the coordination of
the many different surveillance programs in the Great Lakes. The Water
Quality Board, however, is aware of the frequent dichotomy of Agreement

requirements of surveillance and the mandates under which many agencies
implement monitoring programs. To meet Agreement requirements, many programs

require extra resources. In Canada, the Canada-Ontario Accord provides the
mechanism to fulfill Ontario and Canada's obligations to the 1978 Water
Quality Agreement and the GLISP. In the United States, EPA's Great Lakes
National Program Office provides a coordinating centre with funding support to
assist data programs in fulfillment of the United States' obligations to the
Agreement.
The intensive surveys of Lake Ontario are presently under way. The
intensive surveys of Lakes Huron and Erie have been completed and reports of
these surveys will be forwarded to the Commission in the near future. A
report on the Lake Michigan intensive survey was published in February 1981.
To date, the implementation of the GLISP has been successful, with adequate
funding support. The Board is concerned that funding be maintained to support
GLISP.

OBJECTIVES, STANDARDS, AND LIMITED USE ZONES
(ARTICLES III AND IV AND ANNEX 1)
Water Quality Agreement objectives describe the minimum desired levels of
water quality which are to be maintained or achieved for the waters of the

Great Lakes.

Objectives are the major basis for measuring progress to
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for designing and assessing
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effluent limitations for new and
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discussion by the Parties.
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TABLE 3
STATUS OF STATE WATER QUALITY STANDARDS

STATE

Minnesota

STATUS

Revised standards adopted, effective January 1981.
EPA approvaT pending.

Wisconsin

Standards Tast revised January 1978.

CurrentTy under

state review for possibTe revisions.
ITTinois

Standards Tast revised in 1972.
revisions currentTy proposed.

No comprehensive
Individual standards

reviewed on a continuing basis.
Indiana

Standards Tast revised in 1978.

Under review by EPA.

Michigan

Standards Tast revised in 1973.

Hearings on proposed

revisions currentTy being her.
Ohio

EPA promuTgated revisions to state standards on

November 28, 1980.
PennsyTvania

Revised standards adopted August 1979, effective

October 1979.
New York

EPA approved

revisions in January 1981.

Standards Tast revised in 1974.

PubTic hearings on

revisions were her in 1978 and pubTic meetings were

her in 1980.

Revisions wiTT take economic factors

into account.

Projected compTetion date is 1982.

Specific toxic criteria wiTT not be taken into

account, aTthough reference wiTT be made to
methodoiogy for deveTopment of such criteria.

-67-

Membership List
GREAT LAKES WATER QUALITY BOARD
CANADIAN SECTION

R. w. Siater (Canadian Chairman)
Regiona] Director Genera]
Ontario Region

L. Naud
Deputy Minister's Office
Environment Quebec

Environment Canada
Toronto, Ontario

Quebec City, Quebec
w. A. Steggies

E. T. Wagner
RegionaT Director
InTand Waters Directorate
Ontario Region
Environment Canada
Buriington, Ontario

Environmentai & Technicai Advisor

to the Deputy Minister

Ontario Ministry of the Environment

Toronto, Ontario

D. P. Dodge
Supervisor

R. w. Parsons
Chief
PoTTution Prevention
Ship Safety Branch
Canadian Coast Guard

Environmentai Dynamics Section
Ontario Ministry of Naturai Resources
Toronto, Ontario

K. J. Richards

Transport Canada

Poiicy Officer
Secretariat f0r Resources DeveTopment
Toronto, Ontario

Ottawa, Ontario

J. R. Hickman
Director
Bureau of Chemicai Hazards
Heaith & Weifare Canada
Ottawa, Ontario
RESIGNED MEMBERS:
D. M. Fouids (1980)
InTand Waters Directorate

Ontario Region

D. P. CapTice (1981)

Ontario Ministry of the Environment

_ 69 _

UNITED STATES SECTION
R. Carlson (Appointment pending)

V. Adamkus (Interim U.S. Chairman)
Regional Administrator
U.S. EPA, Region V

Director
Illinois Environmental Protection
Agency
Springfield, Illinois

Chicago, Illinois

C. D. Besadney (Appointment pending)

D. Barolo (Appointment pending)

Secretary
Wisconsin Department of
Natural Resources
Madison, Wisconsin

Director
Division of Water
N.Y. State Department of Environmental

L. E. Richie

Albany, New York

Conservation

Deputy Executive Secretary
Minnesota Pollution Control Agency
Roseville, Minnesota

R. Courchaine (Appointment pending)
Chief

L. R. Carter (Interim)

Michigan Department of Natural Resources
Lansing, Michigan

Water Quality Division

Indiana Stream Pollution Control Board
Indianapolis, Indiana

W. Nichols (Appointment pending)
Director

W. A. Lyon

Deputy Secretary for Planning
Department of Environmental Resources
Harrisburg, Pennsylvania

Ohio Environmental Protection Agency
Columbus,
Ohio

RESIGNED MEMBERS:
J. McGuire (1980)

U.S. EPA, Region v
A. S. Earl (1980)
Wisconsin Department of Natural Resources
E. F. Seebald (1981)
N.Y. State Department of Environmental
Conservation
J. A. McAvoy (1981)
Ohio Environmental Protection Agency
0. H. Hert (1981)
Indiana Stream Pollution Control Board

M. P. Mauzy (1981)
Illinois Environmental Protection Agency

_ 70 _

Glossary

The Water Quaiity Board prepared this giossary of terms and
abbreviations

used in this report, with the intent of giving the genera] pubiic
a better
understanding of its contents.

TERMINOLOGY
Adequate treatment - (For municipaiities) United States:

minimum of secondary

treatment with maximum effiuent concentrations of 30 mg/L each for BOD and
for suspended soiids and 1.0 mg/L for total phosphorus; Canada: minimum

of secondary treatment or equivalent with maximum concentrations of 20

mg/L each for BOD and suspended soiids.

Area of concern - a geographic iocation where water, sediment, or fish quality

are degraded.

The Great Lakes Agreement water quaiity objectives or

jurisdictionai criteria, standards, or guideiines are exceeded.

Bioaccumuiation - the process of concentration of substances in 1iving
organisms.

Bioassay - use of a iiving organism to determine the bioiogicai effect(s) of a
substance, condition, or factor.

Biomagnify - to increase in concentration in the food chain.
Biomass - the amount of iiving matter present in a habitat in a specific amount
of water.

BOD - Biochemicai Oxygen Demand; amount of oxygen used by micro-organisms
present in a water or sewage sampie in 5 days. It is a measure of the

effect of decomposition of organic matter on the oxygen content of the
water.

Chiorophyii a - a piant pigment whose concentration is used as an indicator
of trophic status.
Coiiform - bacteria from the coion of a warm-biooded animai.

Consent Decree - a judgement by a court which puts into effect a iegaiiy
enforceabie remedy.
Contaminant - a substance foreign to a naturai system and/or present at
unnaturai concentrations.
Controi order/requirement and direction order - enforceabie orders in Ontario.
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Criteria - numerical

uses.

limits of pollutants established to protect specific water

DDT - 1,1,1-trichloro-2,2 bis(p chlorophenyl)ethane.

Deleterious substance

A pesticide.

a substance which can be harmful.

ng
Dioxin - a group of 75 chemicals of the chlorinated dioxin family, includi
TCDD).
8
(2,3,7,
xin
ara-dio
2,3,7,8-tetrachlorodibenzo-p
Dissolved oxygen - oxygen dissolved in water, necessary to support aquatic
life.

Effluent - water discharged from a pipe or treatment plant.
ce,
Enrichment - the state of containing an abundance or excess of a substan
for example, nutrient enrichment.

Entrainment of fish - when fish are pulled into and through pumps and pipes
such as are used in processes requiring cooling waters.
EPA - United States Environmental Protection Agency
Eutrophic - abundant in nutrients; waters highly productive in plants and
organisms.
FDA - United States Food and Drug Administration

GLISP - Great Lakes International Surveillance Plan

water
Great Lakes Basin Ecosystem - the interacting components of air, land,
St.
the
of
basin
e
drainag
and living organisms, including man, within the
becomes
river
this
which
Lawrence River at or upstream from the point at
the international boundary between Canada and the United States (from
Article I of the 1978 Agreement).
Guidelines - suggested criteria for programs or effluent limitations.
Impingement of fish

when fish are forced against a structure.

International Joint Commission (IJC) L established by the Boundary Waters
Treaty of 1909 with 3 United States and 3 Canadian members.

Leachate - water that percolates or drains through a material.
Limited use zone - a geographic area in the vicinity of present and future
municipal, industrial, and tributary point source discharges within which
some of the specific Agreement objectives may not apply. These zones are
to be designed by the responsible regulatory agencies (from Article IV of

the 1978 Agreement).

Loadings

total mass of pollutant to a water body over a specified time,

e.g. tonnes per year of phosphorus.
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MGD - millions of gallons per day
MIGD

millions of imperial gallons per day

Mirex - dodecachloropentacyclodecane.
retardant.

Nonpoint source

Used as an insecticide and a fire

a source of pollutants from a wide geographic area, such as

runoff of water from land or atmospheric deposition and precipitation.

NPDES

National Pollutant Discharge Elimination System; a permit system

limiting municipal and industrial discharges, administered by EPA and the

states.

Nutrient - material that is necessary for growth, principally phosphorus and

nitrogen.

PBB - polybrominated biphenyl; used previously as a fire retardant.
PCB

polychlorinated biphenyl; a family of chemically inert compounds, having
the properties of low flamnability and volatility and high dielectric

constant.

Past applications include use as hydraulic fluids, heat

exchange and dielectric fluids; plasticizers for plastics; coating
extenders for pesticides; and as an ingredient of caulking compounds,
adhesives, paints, printing inks, and carbonless copying paper.

Persistent compound

a substance which remains in the environment.

pH - a measure of the acidity or alkalinity of water on a scale from 0 to 14;
7 is neutral; low numbers indicate acidic conditions, high numbers

alkaline.

Phenolics - any of a number of compounds with the basic structure of phenol
but with substitutions made onto this structure.
Phenolics are produced

during the coking of coal, the distillation of wood, the operation of gas
works and oil refineries, from human and animal wastes, and the

microbiological decomposition of organic matter.

Phosphate - salt of one of several phosphoric acids used as building block
for detergents; a constituent of fertilizer.
Phosphorus
generally considered to be the principal nutrient controlling
eutrophication in the Great Lakes.
Point source - a source of pollutants from a municipal treatment plant or an

industrial facility, often by way of a pipe.

Primary treatment
wastewater.

mechanical removal of floating or settleable solids from

Residue - compounds fractionated into discrete groups based on size, structure,

molecular weight, etc.

Secondary treatment
primary treatment plus bacterial action to remove organic
parts of the waste.
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Sludge - solids removed from sewage.
Suspended solids - solid material suspended in water.
on or in an
Toxic substances - those compounds which, in sufficient amount
ction in
organism can cause death, disease, mutation, deformity, or malfun
such as
that organism or its offspring. These include organochlorines
DDT, mirex, PCB, hexachlorobenzene, trichlorotoluene, dieldrin, endrin,

Other organic
.
heptachlor epoxide, chlordane, lindane, and methoxychlor
and styrenes
substances such as toluene, dioxin, phthalate esters, furans,
m,
cadmiu
c,
arseni
e
includ
metals
are also toxic substances. Toxic

zinc.
chromium, copper, iron, lead, mercury, nickel, selenium, and
list is by no means complete.

This

Trophic - having to do with the processes of nutrition.

y Agreement, goals
Water quality objectives - under the Great Lakes Water Qualit
protection of
for
set by the Governments of the United States and Canada
the uses of the Great Lakes.
water use
Water quality standard - a criterion or objective for a specific
that is incorporated into enforceable regulations.

MEASUREMENT UNITS
UNITS
metre

-

m

-

t

gram

-

Titre
day

-

tonne

g

L
d

COMBINATIONS

kilogram, 103 grams
milligram, 10'3 grams
microgram, 10'6 grams
nanogram, 10'9 grams

millilitre, 10'3 litres

kg
.

mg

ug
ng

mL

cubic metres per day

m3/d

tonnes per year

t/a

milligram per litre

mg/L

microgram per litre

ug/L

part per million
part per billion

microgram per gram

ug/g

part per million

milligram per kilogram

mg/kg

part per million

microgram per kilogram

ug/kg

part per billion

nanogram per kilogram

ng/kg

part per trillion
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